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PREFACE 

The fifth edition of this Lools, which was published 
at the eud of 1906, is already out of print. This 
new edition has Ijeen carefully revised, and it remains 
^ record of the methods, facts and doctrines which the 
author, for many years, has found useful in the practice 
of his profession. 

The time haa come when skiagmphy by the Riintgeu 
rays must be reckoned among tike methods of physical 
examiuation of the chest ; biit for several reasons the 
topic has not been included in this Ixwk. Hitherto 
our examination of the chest has needed no otiier 
means than those with which nature has provided us ; 
but skia^aphy requires expensive apparatus which 
few care to possess. Moreover, a skiagram often needs 
interpretation by a person with large and special 
experience such as can be attained by few ; for after 
all, it is seldom really necessary to call in the assistance 
of X-rays. And lastly, the Rdntgen method could not 
be rendered intelligible without many plat«s of appar- 
atus and skiagi'ama which would entirely change the 
size, form and character of this hook. 

Great pains have been taken to use technical words 
in their proper and original meaning. The sense of 
words clearly defined has not been perverted, nor have 
new words been introduced to denote signs already 
well denominated. Much of the difficulty of teaching 
auscultation and percussion to students is due to 
■> of these plain rules. 
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PHYSICAL EXAMINATION OF 
THE CHEST 

HfTHODUCTORY 

PHY3rCA.L EXAMINATION AND PHYSICAL SIONB 

Physical Examination relates to those phaenomena 
which a person examining can discover for himself by 
means of his own senses, and without any reference to 
the sensations of the patient. Most parts of the body 
may undergo a physical examination ; the immediate 
results thereby obtained are called Physical Signs.^ 

The present book is devoted to an exposition of the 
methocla and results of physical examination of the 
organs contained in the thorax : namely, of the lungs 
and pleurae, the hoart and pericardium, and the 
mediastinum, including the large bloodvessels. 

' When n man hath ao often observed like nntccedents to bs 
I fblloncd by Hke cimsequGnts, thnt wLensoever he seelh the 
juitecedent, ho looketh ngain for the consequent ; or when he 
[ aeeth the consequent, tnaketh ncoount there hath been the like 
I antecedent ; then he cslleth both the antecedent and the eonse- 
tfnent, si'fms one of nnotlier.' Hubties, Human Nature, ohap. jv, 
r. 9. Cf. Computation or Logic, chap, ii, par. 2. 




2 INTRODUCTORY 

The First Part treats of the physical signs considered 
in the abstract ; the pure science of the physical signs. 

The Second Part treats of the physical signs con- 
sidered in their subservience to the discovery of 
disease ; the applied science of the physical signs. 



PART THE FIRST 

CHAPTER I 

UETHOD OF EXAUINATIOZr 

)SE a patient with the chest exposed, ready to 
undergo a phyaical examination : the physician first 
of all carefully surveys the chest with his eye, this is 
Inspection : nest, with his hand, this is Palpation : he 
next atnkes the chest, Percussion : and lastly he puts 
his ear upon the chest. Auscultation. 

Whenever convenient, the patient should remove all 
clothes from the upper part of the body down to the 
waist, and stand opposite to the physician. Needful 
deviations from this rule will be suggested by the 
good sense of the examiner at the proper time. 



CHAPTER n 

INSPXOTION 

Inbpeotion discovers the shape of the chest. First; 
the shape such as it is when the thorax is at rest ; 
that is to say, at the end of an ordinary expiration 
and during the diastole of the heart. Secondly ; the 
ceaseless temporary changes in shape which the chest 
undergoes during life, in consequence of the respiratory 
and circulatory movements. 

SECTION I 

SHAPE OF THE CHEST AT REST 

A transverse section of the chest upon a horizontal 
plane approaches to the figure of an ellipse ; between 
the long and short axes of which (that is to say, 
between the breadth and depth of the chest) there is 
a certain proportion. Knowledge of this proportion 
is the key to knowledge of the shape of the chest in 
health, and the unilateral and bilateral changes which 
that shape undergoes in disease. Changes in the 
length or height of the chest from above downwards, 
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changes in the direction of the ribs, in the width of 

the intereoatal spaces, in the size of the costal anj^le, 
in the arching of the spine and sternunij in the height 
of the shoulders, and in the projection of the Bhoulder- 
blades ; all these have a definite relation to changes in 
the shape of the horizontal ellipse. 

When the axes of the ellipse are nearly equal in 
length, and the horizontal plane is nearly circular in 
outline, the chest is short from almve downwards (the 
floating ribs being excluded from consideration), the 
ribs approach the horizontal, the intercostal spaces in 
front are narrow, the costal angle is obtuse or open, 
the sternum ia arched, the shoulders are high, and the 
scapulae lie flat on the ribs. On the other hand, in 
proportion as the transverse axis of the ellipse exceeds 
in length the anteroposterior, the chest becomes long, 
the ribs slope downwards, the intercostal spaces in 
front are wide, the costal angle is acute, the sternum 
ia straight, the shoulders are low, and the comers of 
the shoulder-blades project from the ribs. The former 
is the chest of inspiration or expansion, the latter is 
the chest of expiration or contraction. 



■ Article I.— Shape in Health 

We may conceive an idea or a type of what the 
perfect human chest should he. But the ideal shape 
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is seldom realised ; deviations from the type are pre- 
sent in nearly all persons, who nevertheless may be in 

Fig. 1. 




Circumference =^ 89 centimeters. 

Transverse section of healthy adult chest upon level of 
sternoxiphoid articulation. 

soundest health. The more important of these devia- 
tions will be described under the title of subtj^ical. 

If I. — THE TYPICAL SHAPE 

In new-born children the axes of the ellipse are 
almost equal; the thorax is nearly as deep as it is 
broad, and is not far from circular. As growth pro- 
ceeds the breadth of the chest increases more quickly 
than the depth ; so that, by the time the child has cut 
his milk teeth, a strongly elliptical shape is established. 
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The disproportion between the axea becomes greater 
and greater (but with diminishing rate of yearly 
increase) until the body is fully developed. After 
maturity no further changes occur, until those morbid 
conditions, which are the almost necessary companions 

Fig. 2. 




Ciroumferenoe = *0-5 fentimeters. 

Traasrcrao section of cheat of ikii Eafitnt aged 9 mouths. 

(A circle drawn ^ritbin the tracing for the sake of compsriso 



of old age, begin, in moat peraona, to alter the typical 
ehape, and to make the chest acquire, in the second 
childhood, much the same tigure that it had in the 
first. 

The Cyrtoineter is an instrument by means of 
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which the shape of the chest may be exactly ascer- 
tained and registered. Originated, both in netion and 
in name, by F(?!ix Andry,' it was by Woillez^ that 
the cyrtometer was first made really useful in physical 
diagnosis. I have introduced a cheap and perfect 
cyrtometer which consists of two pieces of composition 
gaspipe, drawn out to a diameter of the eighth of 
an inch, and united by a piece of caoutchouc tubing. 
The instrument, after having been accurately appfied 
to a given cireumference of the chest, is removed, and 
will then afford a tracing of that cireumference. The 
composition alloy is slightly, though but slightly, re- 
silient : wherefore it is well to determine the antero- 
posterior diameter of the cliest by means of calipers, 
and so to cori-eet the cyrtometer before tracing the 
outline. The arms must hang by the sides of the chest 
while the cyrtometer is adapted thereto : for when 
the arms are raised or held forward the shape of the 
chest is changed. It is needless to add that the 
cyrtometer is the best means of measuring the chest. 

In order to illustrate the statements just made 
respecting the different shapes of the thorax at 
different ages, I will give some actual measurements, 

t' Manuel de diagnostio dea maladies du cceur ; Paris, 1843. 
book which I have not been able to procure. 
' Becheruhes cliniques sur I'eniploi d'lin nouvcau proced^ de 
:Qauration dans hi pk'ur^ie. Puris. 1857. 
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taken upou the level of the Ht'ernoxiphoid joint, and ai 
calculatedHhat the circumference always = 100. 



Age. 




Ratio of di&meterB 


Antero- Trnns- 
poatorior, | verse. 


Smooths. . . 
2 years .... 

M rears , . . . 


U? inches (37.5c.) . . . 
18 ., C*B-'5c.) . . 

29i „ (75o.) 

36 „ (89 c,) 


26 ' 29 
2G 32 

26 35 

27 1 81 



The chests measured were all perfectly healthy, saving 
the last, which was emphysematous. 

The semicircumference of the light half of the chest 
ia usually a trifle greater than that of the left ; the 
maximum of difference, on the nipple level, being an 
inch and a quarter. The nipples are seated on the 
fourth interspaces. The mauubriuin joins the body of 
the sternum at an angle, level with the second rib ; 
the angulua Ludovici,' which affords an easy and trust- 
worthy guide in counting the ribs. 

It is convenient to regard the chest as mapped out 
by certain vertical lines, whereby we can indicate the 
exact longitudinal situation of any physical sign. The 
following vertical lines will be found sufficient: the 

' The origiu of this term is uncerUin : it in commonly supposed 
to refer to P. 0. A. Louis, but I liave not met with the least 
alliuion to the Btemal-rtdge in any of his nritingg. 
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midsternal, right or left side-sternal, parasternal (i. e. 
midway between the side-sternal and nipple lines), 
nipple, mid-axillary, scapular (i.e. the angle), and the 
vertebral groove. The horizontal level or latitude is 
indicated by reference to the clavicles, ribs, intercostal 
spaces, nipples, and stemoxiphoid articulation. 

f II. — SUBTYPICAL SHAPES 

There are certain deviations from the typical shape 
of the chest which are present in a large number of 
pei*sons free from any disease of the thoracic organs. 
And, partly for this very reason, but chiefly because 
these deformities indicate pulmonary disease in the 
past, or a tendency to it in the future, they are 
worthy of attention. They are of five kinds, to wit, 
the alar or pterygoid, the flat, the transversely con- 
stricted, the pigeon, and the rickety chests. 

i. The Alar Chest. — It has been known from of 
old that many persons predisposed to phthisis manifest 
their predisposition by an unnaturally small chest. 
Projection of the angles of the scapulae, so as to look 
like wings, is one sign of the small capacity of these 
chests, which are therefore called alar or pterygoid.^ 
The thorax of phthinodes (persons predisposed to 
phthisis) is, as Galen ^ says, narrow and shallow ; the 

^ Hippocrates, Epidemics, bk. vi. sect. iii. par. 10. 

'^ Coipinent. in Hippocr. Epidem. i. p. 62 (edit. Kuhn). 
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anteropofitcrior diameter is ewpeeially small. This 
diminution in capacity is brought about by drooping, 
or undue obliquity of the ribs, hence the shoulderB 
fall, and the length of the thorax from above down- 
wards is increased ; it is the falling of the shoulders 
which cauBBs the alar appearance. The pterygoid 



I 




Circumference - 59'^ centimeterg. 



Alah Thorax. 

Trncing luken from a child. The dotted line indicflteB tlie 
bhnpe of the cliost of a healthy child of the same size. The 
circumferential measuromBiit refers to the alor thoran. 

chest is often accompanied with a prominent throat, 
as AretaeuB ^ says, due to a long neck, and the head 
being carried unduly forwards. 

ii. The Flat Chest. — The diminution in capacity 
fteseoted by the alar chest doea not necessitate any 

' Cans, et sign, marb. clireii. bk. i. cbBp. 8. 
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great change in the outline which a horizontal plane 
of the thorax naturally presents. But sometimes not 
only the size of the sectional area but its shape also is 
changed, by the cartilages of the true ribs losing their 
curve and becoming straight. In which case the chest 
looks quite flat in front instead of being rounded, the 
horizontal ellipse is flattened from before backwards, 
nay sometimes the sternum is depressed below the 
level of the cartilages so that a section would be some- 
what kidney-shaped, the cartilages being curved in 
the wrong direction. In other respects the flat chest 
mostly presents the characters of the alar thorax ; but 
this is not always the case, inasmuch as the alar 
appearance is due to increased obliquity of the ribs 
and falling of the shoulders, conditions which are not 
always present even in a well-marked flat chest, the 
diminution of capacity being otherwise brought about. 

Both the phthinoid chests (alar and flat) are often 
modified in shape by the presence of the transverse 
constriction to be hereafter described. And both are, 
as Van Swieten^ says, essentially the same as the 
actually phthisical chest, but deformed to a less 
degree; moreover the loss of fat and muscle which 
occurs in phthisis makes all the characters described 
more obvious. 

The phthinoid chests are Natural deformities, the 

^ Comment, in Aphor. 1198. 



THE FLAT CHEST 



I tendency to which is born witli the indivitlual and 
inBeparable from him. I now come to the Accidental 

deformities of tlie chest, those which have been pro- 
duced by actual disease subsequent to birth,' 

iii. Transverse Consteiction op the Chest, — A 
deformity from which few persons are wholly free. 
It consists in a depression, more or less deep, of the 
chest walls in front, which passes outwards and 
slightly downwardSj on both sides, level with the 

» xiphoid cartilage, and ceases gradually towards the 
mid-axillary line. 
Produced during childhood, the groove simply 
persists in after years. Its immediate cause is an 
impediment to the inspiration of air sufBcient to fill 
the whole of the lungs. In the chapter on inspiratory 
dyspnoea it is explained that the upper part of the 
chest can lie espandetl and kept expanded much more 
powerfully than the lower part can be. Hence when 
the diaphragm descends and the thorax, for any reason, 
cannot hold out against the vacuum which would 
otherwise be thus created, the lower part of the chest 
is the first to yield to the atmospheric pressure upon 
it fi-om without. This comparatively feeble expansion 



I ' ' NHturnlem furmationem earn appello quae sit cum peotore 
eoKBtricto, longo coUo, et humeria alatiB ; accidentalem vera quae 
dt cum uurvitate sen distiirtionp pectoris," Morton, Plithisiologia, 
Ilk. ii. chap. i. Lond. 1669. 
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inspiration of hooping cough, the deformity may be 
seen in process of formation. 

Obstructed indraught of air renders forced inspi- 
ration needful: forced inspiration over-expands the 
upper thorax : over- expansion of the thorax is marked 
by protrusion of the sternum, a necessary character 
of pigeon breast. The production of the peculiar 

Fig. 4. 




Oiroumferenoe<-57*5 centimeters. 

Pigeon Breast. 

Tracing taken from a child of seven years. Dotted line indicates 

natural shape at same age. 

note of that deformity, the straightened ribs, is not so 
easily understood. We have to explain why forced 
inspiration should produce, sometimes a simply dilated 
chest with arched ribs, and other times the more 
complex deformity with straightened ribs, called pigeon 
breast. Something more than mere softness of ribs 
must be concerned ; for either shape may be produced 
in the youngest children, under conditions which 
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seem to be the same in Ixitb cases, althoufjh the results 
differ. 

But obstruction to inspiration was pronounced to 
be the cause of the transversely constricted chest. 
And so a pigeon breast is mostly accompanied by a 
well-marked transverse sulcus : as a part of which 
transverse constriction, the xiphoid cartilage becomes 
bent back so as to form a more or less sharp angle at 
the bottom of the Bteraum ; a condition which increases 
the similarity to a pigeon's breast. The transverse 
furrow, I say, is well marked ; in fact, very often 
there is a depression of the whole anterior half of the 
thorax below the xiphoid level; in which cftse, the 
straightening of the false ribs, in front of the angles, is 
carried to an extreme degree. 

The costal cartilages of apigeon breast are often more 
prominent on the right side than on the left ; a con- 
dition sometimes connected with more or le.ss scoliosis 
in the dorsal vertebrae; sometimes dependent upon 
the fact that where on the right side is Inng, free 
to dilate, there, on the left side, lies the heart. 

v, The Rickety Chest. — Rickets, on account of the 
part which it takes in the generation of the trans- 
versely constricted and of the pigeon chest, has already 
been alluded to more than once : it remains to show 
how rickets alone may produce deformity of the 
chest. 
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Rickets is a disease of infancy, and infants cannot 
but have a respiration chiefly abdominal, because of 
the circular shape of their thorax, which does not 
admit of further horizontal expansion. When the 
diaphragm descends and rarefies the air contained in 
the lungs, the rickety ribs, not being able to hold out 
until the chest is completely distended by fresh air 

Fig. 5. 



R 




Circumference = 42.75 centimeters. 

Rickety Chest. 

Dotted line indicates shape of chest in an infant of 

about the same age. 

passing in through the glottis, yield in. their softest 
parts to the atmospheric pressure from without, and 
are bent inwards. Inasmuch as the softest parts of 
the ribs are at and near their costochondral articula- 
tions, a shallow longitudinal groove is formed on each 
side of the chest, more or less parallel with the 
sternum and ending just above the costal margin : a 
groove which may be formed without the least direct 
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impediment to the entry of air through the air- 
lassages. 

Deformities of the chest which are purely rickety 
tend to disappear to a remarkable degree as the health 
I improves: deformities of more complex nature are 
I more permanent. 

Article II. — Sh4pe in Disease 
Having described the deviations from the natural 
shape of the chest which are compatible with a healthy 
state of its contents, I now come to those changes in 
which indicate disease of the thoracic viscera. 
Changes of this latter kind may be reduced into three 
classes, namely, bilateral, unilateral, and local. The 
former two classes of change indicate disease of the 
lungs or pleurae : the last claas of change may be 
caused by disease of lungs, heart, serous membranes, 
or mediastina. 



IF I.— BILATERAL CHANQES IN SHAPE 
are of two kinds, enlargement and diminution. 

i. Bilateral Enlargement. — By the deepest 
inspiration (in other words, by the greatest elevation 
and i-otation of the ribs) no considerable change can 
be produced in the proportion between the length of 
the two axea of the horizontal ellipse. In order to 

ider further enlargement of the thoras possible the 
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ril)s must change their shape; they become more 
curved : the axes of the ellipse tend to become equal ; 
the ellipse tends to pass into the circle ; changes which 
are explained by the fact that of all figures possessing 
a periphery of fixed and certain length, the circular is 
that which includes the greatest area; depart from 
the circle in any way and the area becomes less. In 
order to produce bilateral enlargement of the chest, 
forced inspirations must be incessantly repeated for 
a length of time sufficient to expand the thorax to 
a degree beyond that which is possible by a single 
forced inspiration of a healthy chest. The experi- 
ment indicated by the annexed diagram (fig. 6) 
illustrates this point. 

Enlargement of the chest signifies enlargement 
of its contents; and the only disease which fulfils 
this condition is emphysema of the lungs. In a well- 
marked case of emphysema, then, the thorax is in 
a state of distension beyond what could have been 
produced during health by the deepest inspiration. 
The chest is almost cylindrical or semi-globular, 
arched before and behind. The arching is usually 
most marked in the sternum, and is simply the result 
of the fact that the sternum is less able to move for- 
wards above than below: the manubriimi and body 
of the breast-bone become bent at the angulus Ludo- 
vici. But sometimes the spine is much more arched 
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than the sternum, anr! this niiiy be the caae to sueli an 
extent, in a thorax highly emphysematic, that tlie 
sternum shall be nearly straight, and the front o£ the 
chest apparently flat, in consequence of the shoulders 
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Horizontal section of chest ofa child t' 

b = chest after fullest expansion possible of lungs. 

c = ehe^t after forcible injection of nir into both pleii 



T diameters ; 



Circumfersncea : 



\ being thrown forwards by the stooping of the verte- 
brae. 

Bilateral enlargement sometimes involves the whole 
length of the thorax, and then the cartilages of the 
false ribs are everted, and the costal angle is greatly 

I increased in size. But sometimes the enlargement 
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affects the chest above the xiphoid level only ; the 
parts below being tolerably natural, or even depressed : 
when they are depressed, the transverse constriction 



Fig. 7. 




Bilateral Evlaroemeht of Evphtseva. 

Inner line « emphysematous chest. 

Outer line = a circle drawn to show how nearly the emphyse- 
matous approaches the circular shape. 
Dotted line = natural adult chest. 
Actual measurements in centimeters : 

Oircumference = nat. 89. emphys. 87-75 
Transverse = „ 29-6 „ 2725 

Anteroposterior = ,, 22*25 „ 25-4 
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is well marked, and the costal angle is diminished in 
size. The cause of this retraction of the lower chest 
has already been explained (see p. 13). This complex 
shape is often due to subsequent bilateral distension 
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of the upper part of the chest which was wholly 
pigeon breasted early in life. 

Men whose employment deiuanda unwonted exertion 
Ffg. 8. 




Shate of Chest ih Abgdlab Cubvatore. 
Cimumferiinoe = 79-76 aeii timet era. 

Transrerse diameter >-= 22. „ 

Auteropostariur diameter — 265 „ 

Trauing taken from n man nged fitty-two years. 




of arms and shoulders, sawyers for instance, tend to 
acquire a bilaterally dilated chest, apart from 
disease of the hirigs. Habitual stooping is attended 
by a shape of chest which much reaeiiibles emphyse- 
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matous enlargement. Vertebral caries sometimes goes 
farther still, and reverses the natural shape of the 
chest, so that the anteroposterior diameter comes to 
exceed the transverse (fig. 8). 

ii. Bilateral Diminution. — The diminution is 
greater than can be produced in a healthy chest by 
the deepest expiration. The characters of the chest 
are in all points the same as those of the flat phthinoid 
chest but to a higher degree. Phthisis is the disease 
in which great diminution of both sides of the thorax 
occurs. 

H II. — UNILATERAL CHANGES IN SHAPE 

These, like the bilateral, consist in enlargement and 
diminution. 

i. Unilateral Enlargement. — The notes of bi- 
lateral enlargement already given are applicable to 
enlargement of one side only of the chest. The side 
enlarged, compared with the other, will present these 
characters: shape rounder; anteroposterior diameter 
longer; length from above downwards diminished, 
shoulder raised; spine curved towards unaffected 
side. I say that the length of the chest from above 
downwards (the vertical diameter) is diminished, and 
this is true, provided that the floating ribs be excluded 
from consideration : let anyone who doubts this state- 
ment inject the pleura of a dead subject with air, and 
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f watch the changes which ensue. Tlie anteroposterior 
enlargement becomea very obvioua when the physician 
stands beliind the patient so as to look obliquely over 
his shoulders and the front of hia chest In children 
the best notion of the enlargement and roundness of 
the affected Bide is gained by grasping both sides with 
the two hands, the thumbs being placed tip to tip 
upon the spines of the vertebrae. Circumferential 
measurements of the two sides are often made, but be 
it remembered, first, that considerable increase in the 
sectional area of the chest may occui-, and the length 
of the periphery remain the same, by the passage of 
the elliptical form into the circular : and nest that the 
displafiement of the mediastinum, which accompanies 
unilateral enlargement, thrusts the heart into the 
unaffected side. Add this consideration, too, that the 
walls of the healthy side must follow the antero- 
posterior projection of the diseased side : and then it 
I will be plain why, as a matter of fact, the perimeter 
of the expanded side often measures very little more, 
nay even less, than that of the side which is not 
diseased. The cyitometer alone, by indicating shape 
as well as circumference, affords us the tme means of 
recording the amount of a unilateral enlargement. 

The causes of unilateral enlargement are increase 
in the size of the limg or effusion of fluid into the 
I pleura. Increase in the size of one lung occurs in 
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vicarious hypertrophy compensatory of chronic disease 
whereby the other lung is put out of play : unilateral 
hypertrophous emphysema, the other lung being 

Fig. 9. 
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Unilateral enlargement of chest (right side) ; artificially pro- 
duced by injecting air into the right pleural cavity. 

Unbroken line = outline before injection. 

Broken line -* outline after moderate distension. 

Dotted line = outline after extreme distension. 

Figures, at bottom of vertical line indicate the anteroposterior 
diameters : along horizontal line indicate transverse semidia- 
meters : remaining figures indicate right and left semicircum- 
ferences. 

healthy, is not found. Effusion of fluid into the 
pleura, however, causes the greatest enlargement: 
inflammatory effusion, pneumothorax, extensive hae- 
mothorax. Hydatid disease has the same effect. 



r\n,ATERAL DIMINUTION 



27 



ii. Unilateral Diminttios. — In unilateral shrink- 
ing of the chest the cii-cumference and the anteroposte- 
rior diameter are diminislicd ; the side looks flat before 
and behind, having lost its rounded shape and become 
angular ; the ribs are closer together than natural ; 



Fig. 10. 




the shoulder is lower; and the spine cui-ved towards 
the healthy side. The perimeter of the contracted 
side is diminished ; and, when there is vicaiioua 
enlargement of the other lung, the difference lietween 
the cii"cumference of the two Bides lieconies very great.^ 

' In a case of excessive unilateral contraction of the chest, 
consequent upon empyema, and associnted with distensinn ofthe 
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Unilateral diminution of the chest, when chronic, is 
commonly attended by an adherent pleura; a condition 
itself the result of past pleurisy ; or connected with 
phthisis, cirrhosis or cancer. An acute unilateral 
shrinking of the chest occasionally occurs in children, 

Pig. 11. 




Shape of Chest in Scoliosis. 

From a girl aged eight years and a half. One-third the natural 
diameter. 

as a consequence of collapse of one lung due to an 
obstruction of the main bronchus. 

Scoliosis sometimes induces a shape of chest which, 

other side, I noted that a very powerful inspiratory expansion and 
forward movement of the distended side was accompanied with 
distinct recession and backward movement of the front of the 
contracted side, as if it were drawn upon and straightened. 
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when regarded Ei-om the front or from the back alone, 
strongly simulates unilateral contraction. The cause 
of this is to be found in the rotation of the vertebrae 
round their longitudinal axis. The side which looks 
contracted in front ia protuberant behind, and vice 
veraS,. 

1 HI.— LOCAL CIUNGEa IN SHAPE 
namely, local bulging and shrinking. 

i. Local Bdlging.— Bulging of a part of the chest 
walls is met with in circumscribed pleural effusions, 
in pericardial effusions, in large phthisical excavations, 
in hernia of the lung, in hypertrophy and dilatation 
of the heart, in pointing empyemata, in aneurysms, 
in cancerous, hydatid, and other tumours. 

The bulging indicative of cardiac or pericardiac 
enlargements occurs between the third and seventh 
cartilages on the left side, and extends from the left 
nipple line to the sternum or even to the right nipple 
line.' 

ii. Local Shbinking, — Shrinking of a part of the 
chest walls, when due to intrathoracic disease, is 
usually attended, like unilateral contraction of the 
whole chest, by pleural adhesions. Shrinking of the 
apex of one side is very common in phthisis. 

' Nortiian Moore lina studied tliis form of bulging with the help 
of the cyrtomoter (Observations on the tihape of llie chi^at in cases 
of hypertrophy of the heart: Londoo, 1873;. 
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Cup-like Hollow. — A cup-like depression of the 
lower part of the sternum and of the attached cartilages 
is not uncommon.^ The pit is sometimes so broad as 
to reach up to the level of the third rib ; and some- 
times so deep that it seems as if the bottom must 
almost touch the spinal column. This deformity may 

Fig. 12. 




Oup'SHAPED Depression. 

From a umn aged eighteen years. Tracing taken on level of 
xiphoid, and reduced to one- fourth the natural diameter. 

follow unilateral pleurisy, and yet be perfectly 
symmetrical ; even although one side only of the chest 
be contracted. Pericardial adhesion, likewise, may 
cause a hollow of this kind. Hooping cough will do 
the same. Croup, in infants, is often attended by 
enormous inspiratory recession of the whole corpus 

^ In the Museum of St. Bartholomew's Hospital there is a fine 
skeleton showing this deformity : Case B, No. 8510. 
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sterni below the angulua Ludovici : whence I infei- 
that the craterifoiiu depreasion, like the trana verse ly- 
constrictod chest and the lateral contractions ol' pigeon 
breast, ia mainly dependent upon the aame essential 
condition, namely, obstructed inspiration. A slight 
degree of a similar deformity is found in many shoe- 
makers ; in whom it ia due to preasure from without. 
Graves tells of a young man whoae atemum was so 
yielding that it could be easily pushed back so aa to 
make a cupping such as just described.^ When the 
deformity follows hooping cough or pleurisy, there ia 
hope that it may disappear in the course of time : but 
a well-marked depression tends to be permanent. 



SECTION II 

MOVEMESTa OF THE CHEST 
Theae arc of three kinds, movements of respiration, 
rementa of the heart, and movements wholly 



-Movements op Respiration 

t I.— IN HEALTH 
By study of the living thorax in health and 
idiseafie we learn:— That the diaphragm is the great 

' Clinicnl Lecturfs, 2nd ediL vol. ii. p. 521. 
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means of inspiration : That, in quiet breathing, the 
chief use of the intercostal muscles is to maintain the 
position of the ribs (or the expansion of the chest) 
during the descent of the diaphragm : That, when the 
descent of the diaphragm is hindered, or when inspira- 
ation becomes more laboured than natural, the inter- 
costals contract more strongly, so as to dilate the 
chest by raising the ribs : That, when inspiration be- 
comes as forcible as possible, other muscles, which act by 
raising the collar bones and first ribs, come into play, 
namely, the stemomastoids, scaleni, omohyoids, and 
upper part of the trapezii : That quiet expiration is due 
to the cessation of all muscular contraction : That forced 
expiration is performed by means of the abdominal 
muscles (especially the recti), the latissimi dorsi, and 
lower part of the trapezii. Add these corollaries : — 
That the diaphragm and intercostals are antagonist, 
although they concur to produce one and the same 
result : That forced inspiration tells upon the upper 
chest and true ribs : That forced expiration tells upon 
the lower chest and false ribs. These facts explain, 
and are illustrated by, much that has been said about 
the shape of the chest in foregoing pages : and it will 
now be clear why paralysis of the diaphragm causes 
bilateral enlargement of the chest, and paralysis of 
the intercostals, bilateral diminution. 

Great is the number of instruments which have been 
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invented for re^stering the respiratory movements 
and powers : etethogi-apha, stethometers, thoracometers, 
spirometers, pulmometera, pneumatometera, anapno- 
graphs : a field of study which seems to be uncommonly 
barren, and to have repaid the outlay of toil and wit 
'thereupon with a very scanty yield to diagnostics.^ 



U 11. — IN DISEASE 

Merc increase and mere diminution of respiratory 
movement, bilateral, imi lateral or local, scarcely 
demand a long notice. Perversions in the character 
oE the movement are more important : they may be 
arranged under five heads, inspiratory dyspnoea, ex- 
piratory dyspnoea, non-expansive inspiration, respira- 
tion wholly thoracic, and respiration wholly abdominal, 

i. Insfibatout Dyspnoea. — luspiratoiy dyspnoea, 
if unattended by obstruction to the air-draught into 
the lungs, is made manifest by simply excessive 
thoracic movement. If, on the other hand, there be 
such an obstruction, the inspiratory movements tend 
to be perverted, that is, to differ in kind from the 
natural movements. But these perverted movements 
hardly become apparent unless the chest-walls are 
yielding, as in the case of children : and then we see 

London, 1876. Also : Med. Gbir. 
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iii. NoN-EXPANSlvt; InsI'Ikation. — The chest-walls 
are elevated powerfully, yet expanded little or not at 
all, Thia sign may occur, on one side or on both, 
whenever the texture of the lung is impermeable to 
air, or uon-expansible (as in pleurisy with effusion, 
pneumothorax, dense pleuml adhcsiona, phthibis and - 
cancer), or when the thorax cannot be any more 
dilated (as iu emphysema). 

iv. Respiration wholly Thoracic— The female 
type of respiration carried to the extreme. Occura in 
diseases which interfere with the action of the dia- 
phragm : paralysis of the diaphragm, great pericardial 
effusion, peritonitis, ascites, abdominal tumoura. 

V. Respiration wholly Abdominal.— The male or 
infantine type of respiration carried to the extreme : 
respiration being performed alnioat wholly by the 
diaphragm. Occurs when wpinal or nerve disease 
paralyses the intercostal muscles. 



Abtiole II. — Movements of the Heaet 

The chief movement of the heart, detected by in- 
f Bpection, is the Impulse. Systolic recession of certain 
interspaces is sometimes visible.^ 




' Throughout thia book, the word ' systolic ' means eontempo- 
I nneouB with tho syatolo of this Tentriclea ; ' diastolic,' with thair 
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K I.— MOVEMENTS IN HEALTH 

i. The iMruwK. — The movement of any part of the 
heart-, which underlies the chest-walls, may be seen 
and felt in favourable circumstances. But there is 
conunonly only one impulse in health. The part of 
the heart which strikes the chest- wall appears to be 
a 8)X)t u)x>n the anterior surface of the right ventricle, 
alH>ut threo-quaii;er8 of an inch above the apex : the 
a)H>x it^^lf Win); separateil from the thoracic parietes 
by a layer of lung which is a finger broad. 

The 'Hmo of the inipulse coincides, not with con- 
traction of the ventricles only, but with contraction 
i^f tho aurieU^t of the ventricles, and closure of the 
semihumr valves. Wherefore the impulse is not ex- 
AOtly My8t4)lic, but is also praesystolic and postsystolic. 
Novortholosw it is generally accurate enough to deem 
tho in\pulso vsimply systolic. 

n\o l\\Hitiou of the impulse is the fifth left inter- 
vN|wci\ n\idw«y Ivetween tlie nipple and the parasternal 
Uuiw» In childit^n, the heart frequently lies high, so 
t^\«l tho iiupulso occurs in the fourth interspace, and 
i^wthor mo»x> to tho left than in adults, that is to say, in 
tho nippio \\\\K\ In many old people the heart lies low, 
ao a>( U\ IhmU a^inst the sixth interspace. By a deep 
iuHpiration tho impulse can be depressed half an inch. 
By \y\\\\i upon the loft side the position of the impulse 
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ahiftiS to the nipple line or beyond it. By lying upon 
the right side the position of the impulse becomes 
uncertain.^ 

The Extent of the visible impulse (the heart beating 
quietly) ia small, not greater than a aquaro inch. 

The Force of the impulse is liest estimated by pal- 
pation.^ 

ii. Recebsion op the Chcst-wallh.— Ia occasion- 
ally perceptible, during the aystole, in the third, 
fourth, or even the fifth intercostal spaces on the left 
side, close to the sternum : this, especially in persons 
who are very thin. 

1[ It. — movements in DI8EA8C 

i. Thk Impulses. — Three kinds of impulse are seen 
in disease : namely the apes-beat proper, more or less 
changed in its characters : an impulse of some part of 
the right ventricle above the apex-beat, eapeeialiy the 
conus arteriosus ; aud an impulse of the right auricle. 

a. Impulse of the apex-beat. 

The Position of the apex-beat will be changed by 
whatever enlai-ges the heart or displaces it.^ 

' The very uncommon case of trauspoaitiun of tlie viacern, and 
the still moi'e tincommou cuse of congeoital malposition of the 
I limrt only, ma; be alluded to h^re. 

' The topic of i-pigastric pulsation ia diacuaaed in chnp, 6, aet-t. i. 

' Consult the chaptera on the Position of the Diiipliragm, and 
I pf the Mediastinum, willi reference to displacements of the heart. 
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Enlargement of the left ventricle causes the apex- 
beat to shift to the left of the left nipple line, in the 
fifth, sixth, or seventh interspace. 

Enlargement of the right ventricle has one or both 
of two effects. First: the extent of the impulse to 
the right of the left parasternal line is increased; 
for the cardiac enlargement causes the lungs to shrink 
away, so that the impulse of other parts of the right 
ventricle than the apex-beat comes to the surface, and 
is seen and felt. Next: the apex-beat may be dis- 
placed to the left ; the left ventricle being natural in 
size. 

Displacement of the heart to the left may be so 
great as to cause the impulse to beat in the axillary 
line, and in any interspace from the second to the 
sixth. The causes of this kind of displacement are 
the following : diseases of the abdomen (ascites, tym- 
panites, tumours) whereby the diaphragm is raised, 
and the heart comes to lie more horizontally than is 
natural ; effusions of air or liquid into the right 
pleura ; tumours to the right of the heart ; retraction 
of the left lung, whether by phthisis, cirrhosis, collapse 
or old pleurisy. 

Displacement of the heart to the right may cause 
the impulse to be seen anywhere to the left of the 
right nipple line, in any interspace from the fourth to 
the seventh, or in the epigastrium. The causes are 
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similar to those of diaplacement to the left, excepting 
abilominal enlargement. And, whatever may be the 
ease in dislocations of the heart rapidly produced, 
there is no doubt that chronic disease can displace the 
heart so that its veiy apex-beat shall be felt in the 
right nipple line. 

/3. Impulse of the right conns arteriosus. 

Yet when the impulse of a diseased or displaced heart 
is seen to the right of the natural position, it is often 
some part of the ventricle, other than the apex, which 
strikes against the chest ; and this part is usually the 
conus arteriasus. A white patch, telling of long 
friction, is often seen at this spot after death. 

y. Impulse of the right auricle. 

A systolic impulse seen in the fifth intei-space and 
the right parasternal line may be due to a dilated 
right auricle.^ 

The Extent of tlie impulse (meaning thereby visible 
or palpable contact of the heart with the cheat-wall) 
may be increased ; and then the movement sometimes 
takes on a fluctuating or peristaltic character. The 
causes of a too extensive impulse are these : enlargement 

' Markham: Med. Cliir. Trans, vol. il. 18.J7. In this cnsa the 
impalae was systolic, and the nulla of the auricle were almoHt 
deatitute of muscular fibre ; aa that the most probuble cause of 
the impulse was a sudden Blling of the auricle with blood during 

r the Teotricular contraction. An aneurysm of the ascending aorta 

■jsay beat in exactly the same situation. 
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of the heart, the lung being pushed aside ; shrinking of 
the lung ; and whatever presses the heart against the 
chest-wall, for instance a narrow chest, or a tumour in 
the posterior mediastinum, especially aneurysm of the 
descending aorta. 

ii. Recession op the Chest-wall. — Recession of 
the chest above the apex-beat is much more frequently 
met with in hypertrophy of the heart than in health. 
The apex-beat itself is sometimes strongly dimpled 
inwards during the systole ; a sign which was formerly 
thought to indicate the presence of internal and ex- 
ternal pericardial adhesioti ; but which is now believed 
to be of small value. 

Article III. — Movements wholly unnatubal 

Movements, that is to say, which have no counter- 
part in the healthy state. The pulsation of aneurysmal 
tumouis is of this kind (p. 267). 



' More faithful witnesses are eyes than ears.' 

Hebaolitcts: FsAOimiT xt. 



CHAPTER III 



PALPATION 



Palpation, or application of the hand to the surface 
of the chest, is often useful as a means of confirming 
notions acquired by the eye concerning the shape, size, 
or amount of movement of any part of the thorax. 
But palpation has an independent value, and can detect 
thrills and impulses which are imperceptible to the eye. 
These signs will be considered in order, as they relate 
to the lungs and pleurae, the heart and pericardium, 
and the large bloodvessels. 



SECTION I 

LUNG8 AND PLEURAE 



I 

^^P Article I. — Vocal Thrill 

^B H I.— IN HEALTH 

I', When a person speaks, a quivering or vibration may 

often be felt upon the surface of the chest ; the vocal 
thrill. The strength of thrill is in diiv5ct proportion 
to the depth and loudness of the voice, and therefore 



M 




42 PALPATION 

18 liest marked in adult men, and is often absent in 
women and children. The reason of this seems to be 
that only in low-pitched notes are the vibrations 
suflSciently far apart to be perceptible to the hand. 
The thrill is conducted from the larynx both by the 
tissues and by the air in the air-passages: it is 
strongest over the lungs, and is weakened as we pass 
away from them : and it is naturally more intense on 
tlio right side than on the left. 

In examining vocal thrill it is best to make all 
patients repeat the same sound : the words ' ninety- 
nine' said in a low tone are very suitable for the 
puriH)se* 

% ir.— IN DISEASE 

\\>oal thrill is diminished or abolished by whatever 
HO{vivnvtiNS the lung ivom the chest-wall, and by what* 
ov^r nnidors the lung quite impermeable to air. An 
t«t)\iHion into the pleura, whether of liquid ^ or gas, is 
a iH)inuu)n cause of loss of vocal thrill ; but, unless the 
uthiMion \m> great, the thrill is not wholly abolished, 
iHiiug somewhat conducted by the thoracic walls. 
SoUiUAoation of the lung does not much diminish 
\oo\\\ thrill, unless the solidification be very dense. 

^ Thiu faot aeeint to have been discovered by Beynaud : see his 
momoir quoted under the head of Pleural Frictio;n Sound. Stokes 
(DineaMes of Cheat, p. 497) refers to Beynaud's Inaugural Thesis 
publitthed in 1819, which I have not seen. 
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Wherefore ordinary pneumonic and phthisical con- 
solidations do not lessen the thrill, and may even 
increase it ; but pneumonic exudation which packs the 
lung hai'd, massive phthisical solidification, and cancer. 
these alrolish vocal thrill, unless indeed a large bronchus 
be in intimate connection with the solid mass. 

Undoubted inci-eaae of vocal thrill is an uncommon 
and unimportant sign. 

The thrills pnxluced by cough and rales are of no 

I practical value. 
Ahticle II.^ — Pleural Friction 
May occasionally be felt, but it cannot be easily 
distinguished fi-oni rhonchal thrill, except by means of 
auscultation. 
J 
flom 



Abticle III. — Fluctcation 



Fluctuation of a liquid eSiision in the pleura may 
jometimes occur. 

1. Fluctuation produced hy striking the chest is an 
uncommon, and unnecessary, sign, inasmuch as a diag- 
nosis will have been attained long before the disease 
has gone so far as to yield the sign of fluctuation. 
When the intercostal spaces are widened and rendered 
tense, fluctuation may sometimes be produced and felt 
by two fingers placed far apart in the same interspace. 



44 PALPATION 

The splash of hydropneumothorax may be sometimes 
felt, but is much better heard. 

ii. Fluctuation of a pleural liquid effusion is occasion- 
ally produced by the action of the heart (see the 
chapter on empyema). 

SECTION II 

HEART AND rERICARDIUM 

Article I. — Impulse 

f L — SYSTOLIC IMPULSES 

Prtlimtion will serve to confirm the information 
vioUUnl by tho c^ye as to the position and extent of 
^WJhUjh^'* of Iho heart against the chest-wall. Some- 
^;^v* iu^pulsi* is palpable when it is not visible. 

^y^^^tu\n» nioivover, enables us to say whether the 

vxV oi iwM^^^''*** *" weaker or stronger than natural. 
t^H (vMW of impulse is diminished by whatever 
ti^ UiNW+% and by whatever separates it from 
^* x*Jt A^' chost-wall. 

^>ec^ o( \mpulHO when increased, that is to 

^ TiH^W^ 18 much better appreciated by 

<^^>iiev\(N> and head to the apex-beat, 

li luc«K\^ Knowledge of this fact 

:i ^uacultiition. When heaving 

N dnd edit. vol. ii. p. 394. 
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impulse is well marked, it is able to overcome the 
greatest pressure which the patient can bear, and may 
be regarded as a 9\ire and certain sign of cardiac 
hypertrophy. It is seldom difficult to distinguish the 
knocking of a palpitating heart from true heaving.^ 
I The Cardiograph (an instmment , invented by 
' Chauveau and Marey,^ whereby the movements of 
a cardiac impulse may bo registered) has confirmed or 
revealed the truth of the following propositions : — 

That the contraction of the auricles immediately 
precedes that of the ventricles: That the systole of 
both ventricles is exactly synchronous: That the 
impulse coincides with the contraction of the auricles 
and ventricles, and the closure of the semilunar valves : 
That the second sound follows immediately upon the 
ventricular systole : That the auriculo-ventricular 
I valves vibrate during the greater part of the ventri- 
r cular systole : That the closure of the aortic semilunars 
precedes that of the pulmonary semilunars. 

U ![.— DIASTOLIC IMPULSES 
Diastolic cardiac impulses are of two kinds : 
i. A diastolic impulse (the back stroke, as it was 
■iealled by Hope ^) can sometimes be felt. It most 




Laennec: ibidem, vol. ii. p. S97. 

Chauveau et Many ; H^m. de I'Acad. de USd. : Paris, IS61. 

Diseases of the heart: 8rd edit. pp. 67, S73. 
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frequently occurs with hypertraphictl liearts, and is 
probably due to sudden diastole of the ventricles, after 
a powerful contraction. 

ii. Sudden closure of the pulmonary sigmoid valves 
sometimes causes a sharp invisible diastolic impulse, 
felt at the second left interspace close to the sternum, 
or at the apex-beat. This sign indicates a loud second 
sound, and is due to the same conditions. 



1[ III, — PEAESYSTOLIC IMPULSE 

It is said that contraction of the auricles, when they 
are much hypertrophied, may give lise to a short 
praeaystolic impulse above the fourth cartilage, and 
either to the right or to the left of the sternum. An 
auricular impulse which is systolic, the auricle being 
passive at the time, has already been referred to 
(p. 39). 

AbTICLE II. — ViLVULAK ThRILLS 
Valvular thrill is a quivering or vibration felt by 
the hand applied to the region of the heart in certain 
forms of disease. Its likeness to the purring of a cat 
ledLaennec' to invent the name 'fremissementcataire' 
for the phaenomenon ; by its discoverer, Corviaart, it 
had been described before under the term ' 



' TraiW dt) rauscultation mediate et dea maladies daa poumons 
et du creur, 2nd edit. vol. ii. p. US. FariB, 1826. 
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rment.' ' A thrill must be well marked to be of value 
as a physical sign : what may be considereil a well- 
marked thiill can be learnt by experience alone. 
Thrills arc palpable murmura, and are due Lo the 
Bame physical condition ; that is to say, to vibration 
set up by fluid in motion. Vibration must be atrang 
^^^ and slow in order to be palpable. The aolids also 
^^^» must be apt for conduction ; in other words, apt for 
^^^B convibration ; they must be elastic, tolerably homo- 
^^^ geneoua, and of a certain mean tension, .Along fluid 
currents, thrills are conducted according to the laws 
of murmurs.^ 

Thrills, like murmui-s, are of many kinds, and are 
distinguished by detennining the place and time at 

I which the thrill is felt. 
i. Thrill felt in the second right intercostal space, 
dose to the stemnm, or at the episternal uotcli : 
indicative of a lesion at the aortic orifice. Systolic, 
the orifice is obstructed; diastolic, the valves are 
incompetent, 
ii. Thrill felt in the second left intercostal space, 
or over the third left costal cartilage, close to the 
sternum ; indicative of a lesion at the pulmonary 



les inatadiea e( ISuons organiqueH ilu CDDur at dea 
[. 2iid edit. p. 232. Prnia, ISil. 
Befer to the articte on Hurmurs in general, and to that oil tlie 
conduDtion of Fercusaion aounds. 
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orifice. Systolic, tlie orifice is obstructed: diastolic, 
the valves are incompetent. Here, however, it must 
be noted that, in aortic regurgitation, the heart may 
be displaced so much to the left, that diastolic thrill, 
produced at the aortic orifice, shall be felt to the left 
of the sternum, iu the second and third interspaces. 

ill. Thrill felt at the apex-beat : indicative of 
a lesion at the mitral orifice. Systolic (not a mere 
quivering impulse, but a thoi-ough thrill), the valves 
are incompetent ; praesystolic (running up into the 
impulse, and brought to an end thereby), or diastolic 
(alternating with the impulse), the orifice is obstructed. 

iv. Thrill felt over the fourth left costal cartilage, 
or in the fourth left iutei-space, close to the atcmum : 
indicative of a lesion at the tricuspid orifice. Prae- 
systolic, the orifice ia obstructed.' 

Concerning the explanation of the place and time 
of these many thrills, the reader may refer to the 
chapter on Endocardial Murmurs : all that i.s said on 
these topics with regard to the murmurs, applies to 
the corresponding thrills. It may be well to remark 
that thiill felt to the right of the sternum is often 
due to aortic aneurysm. 

' Qairduer : Edin. Med. Journal : y. 871, Feb. 1860. 
Haldana : Edin. Hud. Joumul : i. 271. Sept. 1864. 
Aortic nneurysm, wliicfa opena into the pulmonar; urtery, may 
caiiae thrill in this place: see Wade'a paper referred to on p. 135. 
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Article III. — Pekicabdial Fbiction 
The rubbing of pericardial exudations is sometimes 
palpable : a matter of small practical value. Friction 
is usually very unlike valvular thrill. 

Article IV. — Fluctuation 
In chronic copious pericaixiial effusions fluctuation 
may sometimes be felt, or even seen : an observation 
as old as Senac,^ if not as old as Oalen.'' 

SECTION III 

LARGE VESSELH 

Impulses and thrills produced in the large blood- 
vessels will be considered in the chapters on Thoracic 
Aneurysms. 

■ Traits de la structure du cccur. Snd edit. vol. ii. p. 364. 1783. 
Id Sense's patteul-, the fluctuation occurred during palpitations, in 
the third, fourth, and fifth interap^res. . , . 

= Delocis affect. Hi). v.iEp,3.._ - ', 
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Ovid. JKc(u 



CHAPTER IV 

FEBCnSSION 
SECTION I 

INTRODUCTORY 

Article I. — Historical 

Percussion, or the art of striking a part of the body 
so as to beget a sound useful for the discovery of 
disease, has been practised from the earliest times. 
Employed at first in the diagnosis of abdominal 
diseases (to distinguish tympanites from ascites^), it 
was not until the middle of the eighteenth century that 
percussion was applied to the discrimination of pectoral 
diseaisas.. TJ^is^ynpojtant extension ^of the powers of 
pVr^^lJi5i©n^Iw^**i)ivre:to •Aij^?l^gg^r, who in 1761 
published a small bool£*(iescripfrve of his method.^ 

^ This means of diagnosis is probably at least as ancient as 
Hippocrates. During the three busy centuries after Hippocrates, 
the Greeks invented the word tympanites, which was in familiar use 
by the time of Celsus. 

' Loopoldi Auenbrugger, M.D., Inventum novum ex percussione 
thoracis humani ut signo abstrusos interni pectoris morbos 
detegendi. Yindobonae, 1761. Translated by Forbes: Ori^al 
cases, &c. London, 1824. 
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He tella ua that he was prepared to suffer from envy, 
hatred, and calumny ; we know that he endured what 
ia harder to bear, simple neglect,' For many years 
after the discovery, Stoll alone acknowledged its 
value ; ^ but it was Corvisart who, guided by his 
favourite author, Stoll, may be said to have discovered 
Auenbrugger. For twenty years Corvisart practised 
percussion, and finally, in 1808, he published a trans- 
lation oE the Inventum Novum. ^ Henceforth the 
importance of percussion was admitted by all. 

The principles ofthelnveutum Novum are two; firet, 
that the sounds produced by percussion must be 
regarded simply as acoustic phaenomena, and named 
accordingly ; secondly, that the sounds are to be ex- 
plained by reference to corresponding physical states, 
that is to say, to the presence or absence of air in the 
part percussed.* Auenbrugger's doctrines remained 
unassailed until Piony, in 18,^6,' sought to establish 

' I«opaId Auenbrugger, dot' EiSuder dor Percuasian des Bruat- 
korbes, und sein luTentum Ifovmii ; vou Prof. Dr. Ctar. Graz, 
1867. 

' Stoll : Bntionmrnodondi pars tortin : p. 155. 1780. Piaaloctioues 
in divarsoB morbos chronlcos ; toI, i. p. 88 : 1788. 

' Nouvelle mdtliode pour reconnaltre lex maladius internHS de In 
poltrine, par la percussioD da cette cnvit^, par Avcnhrugger, 
ouvrage traduit du latin et comments par J. N. Corvisart. Paris, 
"""8. 

Auenbrugger: ii 17, 18, scholia. ^_ ^ 

Paper road before tbn Par'sian A^^iiemy of Modiciac i/i i hat 
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; every I 

Hence. ' 



a new theory founded upon the principle tlmt 
organ yields to percussion a peculiar sound. Hence, 
aeries of typical sounds : femoral, jecoral, cardial, 
pulmonal, intestinal, Ktoniachal, osteal, humoral, and 
hydatid.* This scheme was afterwards discarded by 
its author, who proposed another in its stead : we will 
not forget that Piorry invented the pleximetei'. In 
1839, Skoda^ restored Auenbrugger's principles, saying 
that ' we must first determine every possible variety 
of percussion -sound, and ascertain the conditions on 
which each variety depends ; and then endeavour to 
reconcile our observations with the well-ascei'tained 
laws of sound.' Wherefore, in the first place, Skoda ^ 
adopts Aucnbmgger's principle of nomenclature, and 
distinguishes percussion -sounds according as they are 
full or leer, clear or dull, tympanitic or not tympanitic, 
high or low ; tenns which will be explained hereafter. 
In the next place, Skoda developes Auenbrugger's 
second principle by maintaining that 'the different 
sounds, which percussion produces over the regions of the 
liver, the spleen, the heart, the lungs, and the stomach, 



' De 1h percuBaiou m^iate et des signes obtenua k I'nide de ce 
nouvBttu moyen d'eKploration, dana les maladies des oi^ne^ 
thornciquea et abdominaux. Paris, 1SS6. Page S3. 
' Abhandlung dber Ferkitsaion und Auscultation. Wien, 1SS9. 
, _This work reached a sis th edition in 1864. A translation of the 
l.*f«]Q-ttVi^itiAi^1]y:Dr.;*Maiikbiuii,w4s published in 1S63. 
• ■' I SKoUar Ji^'iiftamfe tran5.:pg. f VndO. 
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do not depend upon any peculiarities in these organs, 
hut upon variations in the quantity, distribution, and 
tension of the air, present in the regions in which they 
lie, and upon the force of the percussion stroke.' The 
doctrines of Auenbrugger are in essence the doctrines 
of the present day. 

Article II,— Method of Percdssion 

i. Immediate Percussion.— This waa the method 
employed by Auenbrugger, and may be described in 
his own words : ' Let the chest bo pereussed by the 
tips of the fingers drawn together side by side and 
stretched out straight ; let the chest be covered by 
a vesture, or the hand by a glove (not of smooth 
leather), for if the naked chest be struck by the naked 
hand a smack ensue,s which liides the character of 
the sound we wish to produce,' ^ Corvisart often per- 
cussed by the wliole flat of the hand. At the present 
day immediate percussion is practised only upon the 
clavicles {they constituting pleximetei"s), or when the 
physician wishes to obtaiu a rougii preliminary notion 
of the resonance of a considerable extent of the 

I chest surface. 
ii. Mediate Percussion. — Aueubmgger's glove waa 
obviously an approach to that mediate percussion 
' Inventum novum, |^ 4, 6. 
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which was first systematically practised by Piorry.' 
Piorry interposed a thin plate of ivory (pleximcter) 
between the chest ami the percussing fingers ; the 
fingers moreover he kept half bent, so that percussion 
was made by their very tips, and not by their pulps, 
as in Auenbrugger's process. To substitute a hammer 
for the percussing fingera was no great stretch of 
inventive genius : Laennec frequently percussed with 
his massive stethoscope : fram time to time divers 
plessora have been contrived, wliich may be seen in 
the shops of surgical instrument makera. But hammers 
and ivory pleximeters cannot feel, and feeling has 
much to do in percussion ; wherefore few physicians 
employ any instruments, except the fingers.- The 
movement of the percussing hand should proceed from 
the wrist and not from the elbow or shoulder, a nicety 
in manipulation wbiph is acquired by practice.^ 

' Percussion m^inte, p. 11. 

' Piorry. TrniW de plessini^trisme et d'organogtapliiame. 
Paris, 1866. Here the reader will find the argument stated in 
favour of the pleximeter. In the same book there is n description 
of divers plessigmpli $. 

Wintrich : Einleitung (Virchow's Handbuch der epoc. Patli, 
and Ther. : 1S54), p. 6. Here the cnuae of the hammer ia pleaded. 

' For the use of resonators and Bene itive flumes in examination 
of the clieat, gee Gerhardt : Lehrbuch der Aus. nnd Pcrc. 8rd 
edit. 187G ; pp. 81, 116, 161, 212. 

For tuning-forka, see Wintrich : Einleitung ; p. 44. And Baas ; 
Arch, frir klin. Med. 187S, vol, xi. p. 9. 
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Article III.— Theory of Percchsion 
The first object of percussion is to discover what 
kind of sound is emitted by the part percussed. A 
secondary object is to discover the degree of resistence, 
or the density of the stricken spot. 

^ I, — PERCU8SI0S-S0UNDB 

All sounda own tlie common properties of loudness 
and duration : two other properties, namely, tone and 
pitch, are peculiar to some sounds only.' 

The first division of percussion-sounds depends on 
tone ; its presence or its absence. Some sounds are 
tones and some are not ; hence the main distinction. 
And also the most ancient distinction ; whereof the 
appreciation was, as we have seen, the first step taken 
in the art of percussion ; the difierence between a tone 
and a noise which is not a tone, being the difi'erence 
between the percussion -sound of a tympanitic and of 
an ascitic helly. 

CLASS I. — PEl;CUSSlON-TO.S'i:a 

Percussion-tones are also called clear sounds or 
resonances, for reasons which will appear hereafter. 
Percussion -tones shall be considered under the sundry 
headings of their four common pinperties, namely, 
their loudness, duration, pitch, and tone. 
' Tyndall: bound 1367, p 6% 
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LouDNKSS. — Loudness is not a character of much 
practical worth, depending as it does, not only upon 
the conditions of the sonorous material, but also upon 
the force of the percussion-stroke. 

II. Duration. — Duration is a, somewhat more 
important quality. The prime property assigned by 
Skoda ' to a percussion-sound, its fulness or its leer- 
ness^ (ideas adopted from Laennec ^) is, in fact, a com- 
pound perception, made up chiefly by the duration 
of the sound. 

III. PiTCH.^ — Pitch is a more important quality. 
The many different degrees of pitch, distinguishable in 
percussion -tones, are reduced to three or four heads, 
which have received arbitrary names. So that we 
have u kind of scale of percussion -tones. 

i. The lowest-pitched tones are called Tympanitic,* 
because they are usually yielded by a tympanitic belly. 

■ Uarkham'B translafioa : p. 6. 

' Skoda's word 'laer' is tranalaled by Marklinm 'empty': 
I formerly suggested ' sCiinty.' But, indeed, tlie word 'leer 'needs 
no translntioii, for it is English as well hb German, and bears the 
same meaning in botli tongues. See Halli well's Archniu Dictionary : 
Leer or Lear. 

' AiiaaultatioD m^lste : vol. i. p. 28. 

* Skodn gives the word ' tympanitic ' quite another meaning. 
So well na I oan make out, tympanitic means, with him, the 
same thing as that which I call clearness of tone, or rather perfect 
clearness. A tone, which is muffled to any degree, is ' not- 
tympanitic' with Skoda. Wintrich makes this complaint: 'Ich 
muss offen gestehen, das9 mir die Expositionen des Wiener 
Ueisters fiber alio die genannten Sohalldifferenzeu ganz unklur 
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ii. The somewhat more highly -pitched tones I 
have proposed to call Sub-tympanitic, thereby to keep 
up the traditions of Auenbrugger ; ■ it is the note 
usually yielded by healthy lungs, in their natural 
state of distension ; the Pulmonal note of Piorry. 

iii. The still more highly- pitched tones are called 
Tracheal ' or Tubular, being more or less like the note 
yielded by the trachea, when the mouth in a little 
open. 

iv. The liighest- pitched tones are called Osteal,'' 
because they are yielded by the hard solid tissues, 
cartilage and bone. 

IV. Tone, — Thus far I have treated of percussion- 
tones as if they were highly gifted with that property ; 
but such is not the case. Indeed, they are seldom 
pure or clear; their musical quahty is mostly impaii-ed; 
the tone is obscured, mufQed. or dulled. And there are 
all degrees of tone-dulling down to utter dulncss, or 

geblielien siod, lumal wL>un der VltsukIi gemaclit ivurde, sie mit 
dun Goaetzun der Pliysik oder nuuh nur don prnktisclien Auflhu- 
auiigen der Musiker in Verbindung zu brlngen.' Einloitung, p. S9. 
Freach disciples of Skoda call his tympanitic note, lo bruit 
akodique ; if thay mean hereby that Skoda was the first to draw 
attention to the sound, they are very miiuli mistaken. 

Sonus, queni thorai edit, talis ohservatur, qualis in tj-mpaolH 
esse aolet, dum panno rul alio tpgmino ei Inna craasinri fncto, 
obtecta aunt. Inventnm novum : { 2. 

C. J. B. Willinms : Lond. Med. Qax. vol ixi, p. 918, and vol. 
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of tlie chest produces ; in other words, we have to 
explain those sounds so far aa we can. And, inasmuch 
as the prime distinction between them lies in the 
presence or absence of tone, we will begin with the 
discussion of percussion-tones. 

I. Percubsion-Tones. — The only tone.s, witli which 
percussion has to do, are those produced by the 
vibration of bone, cartilage, or stretched membrane. 

The sound of percussed bone and cartilage (for 
instance, that yielded by percussing the skull or shiu 
with the tips of the fingers) partakes from the first of 
the nature of a tone. 

But with stretched membrane the case is difi'erent. 
Percussed in open air, membrane yields no tone. Nor 
can it be made to do so, unless it vibrate over an air- 
containing cavity with smooth walls. Under these 
circumstances, the sound-waves, which the ah- con- 
ducts from the membrane, are stopped and reflected 
by the walls of the cavity. But reflection alone will 
not beget a tone, unless the reflection be rhythmical. 
And rhythmical reflection requires a certain fixed 
relation between the rate at which the membrane 
vibrates, and the length of the air-column beneath. 
Given these necessary conditions, then the vibrations 
of the membrane become rhythmically reinforced by 
reHection ; and rhythmical vibration, if rapid enough, 
will yield a sound having the characters proper to 
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toue. The production of tone by rhythmical reflection ^ 
18 called llesonanee.' 

In the case, then, of a membrane stretched over 
a cavity containing air, when we strike the membrane 
we pi-oduce a flutter of the air contained in the cavity ; 
and some pulse of this flutter, corresponding to the 
size of the cavity according to the law just laid down, 
is raised by resonance to the dignity of a tone.^ And 
this is the reason why the words tone and resonance, 
aa applied to percussion-sounds have come to mean 
the same thing ; the only tones which percussion 
knows (those of bone and cartilage excepted) are 
produced by resonance. 

The conditions at which we have now anived are 
these : a sac containing air. To yield Tone the sac 
must be of a certain size. Greater precision than this 
is unnecessary, and indeed impossible, in the case of 
the human body, becaUBe the tone depends on many 
conditions other than the mere size of the cavity. 
The Pitch of the tone, so far as the cavity alone is 
concerned, is low in direct proportion to the length of 
the air column. 

Let us now apply these doctrines to explain the 
percusaion-note of pneumothorax, which alone fulfils 
the conditions of a cavity, large, closed and containing 

■ Tyndall : Sound, p. 1T2. 
Ibidem, p. 178. 
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^^M air. Were these the only conditions of the case it 
^^K would be simpleenough. But the loudness and clearness 
^^B of the sound produced depend more upon the sac-wall 
^^P than upon the bulk of air contained therein. la order 
I to yield tone.the wallmuMt be apt to vibrate rhythmi- 

cally together with the contained air. In other words 
a unison vibration, convibration, or consonance of the 
wall is required to the production of tone. Mere 
reflection of air-vibrations from the inner surface of 
the sac is not enough; the production of resonance 
requires a consonance of the containing membrane, 

I whereby to keep up the vibrations of the air. When 
we search into the conditions which favour or oppose 
the convibration of the sac-wall, we find that its 
elasticity is the chief of them. The tension of t!io 
wall is indeed a matter of some consequence ; for the 
membrane must be flesible enough to vibrate rhyth- 
mically, and high tension opposes flexibility : a fact 
whicli may be demonstrated upon the cheeks, and 

I which is often demonstrated for us by the membrana 
tympani, — a certain mean tension being needful to 
gootl vibration. But the elasticity of the sac-wall is 
a more important condition than is the tension; in- 
elastic membrane cannot vibrate rhythmically. In 
sura : the sac-walls must be flexible and vibratile 
enough for the column of air within to be able to 
bend them to its own vibration, and thereby to make 
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them its own sounding-board and tuning-fork ; ' elae 
a clear-toned reaonance is impossible. When the sac- 
wall consonates imperfectly the tone ia proportionally 
muffled ; and of muffling there are all degreea up to 
absolute dulness. But the thick, soft and hetero- 
geneous walls of the chest are obviously very far 
from fulfilling the conditiona necessary for the pro- 
duction of a clear tone ; and hence the note yielded 
by percussion of a pneumothorax is more or lees 
muffled. 

The sound thus generated has to be transferred to 
the outer air, and the same conditiona which make the 
chest-walls inapt for the production of tone, make 
them inapt for its conduction. That the cheat-walla 
conduct badly, hardly needs to be proved : hut were 
proof necessary, it would be atlbrded by the fact that 
the metallic ring (p. 59), which the percussion-tone of 
pneumothorax usually possesses, is not heard except 
by auscultation or putting the ear to the chest. This 
amphoric or metallic ring is due to an over-tone pi-o- 
duced together with the pnme fundamental tone : the 
chest-wail conducts the prime tone to the outer air 
moderately well, but the metallic over-tone not at all. 

Passing from the walls and cavity of the chest to 
its contents, we have now to consider the percussion- 
sound atfoi'ded by lungs. We have to explain those 
' Tj-ndall ; Sound, p. 175. 
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^^M facta : That the percussion-note of the chest is much 
^^M the same whether its cavity be occupied by lung in its 
^^1 natural expanded condition, or whether the cavity be 
^^M occupied, but not distended, by air alone : That the 
^H pereussion-noto of liealthy lung is much the same, 
^^m whether it be percussed when within the thoracic 
^^M cavity, or when taken out of the body, the natural 
^^M distension of the lung being kept up : That the per- 
^H cussion-note of lung which has been allowed to relax, 
^M contract, lose its distension, is clearer and of higher 
pitch than the note of naturally distended lung. The 
. principles already laid down (pages 61, 62, 63} are 

^H * adequate to explain these three main facts, if we 
^H assume that the lung, under pereussion, vibrates and 
^^f resounds as a whole, that is to say, like a single sac 
' containing air. The close resemblance between the 

percmsion -sound of distended lung and of undistended 
pneuiuothorax justities tliis assumption. The pul- 
monary tissue is immersed in air; when the two 
vibrate in unison they yield a clear tone ; but when 
the pulmonaiy membranes do not keep time with the 
vibration of the air which they enclose, tliere is a 
corresponding want of clear tone. Now, the aptitude 
of elastic membranes for unison vibration is pra- 
poiiionate to their tension ; a certain mean degi-ee of 
tension being necessary for the production and con- 
duction of clear tone ; any variation from this degree 
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of tension, more or less, impuira the tone. The 
heightened pitch of the tone yielded by relaxed lung 
is due to its diminished bulk. 

II. Percusstos-Noisks.— Privation of the conditions, 
which have been declared necessary to the production 
and conduction of percussion-tones, results in per- 
eussion-tioneleasness, noise, or dulness of sound. The 
physical conditions of percussion dulnesa are these : 
there may be no tone-producing material in the part 

' the tone produced may be badly con- 
ducted, or the percussion -blow may be badly conducted. 
With regard to percussion -dulnesa of lung, in particular, 
either the resonant parts are rendered less resonant, ■ 
or the conducting parts leas apt for conduction, and 
the former is by far the more important condition. 

III. Metallic BY-socMD8.^The nature of the 
Metallic Ring lias been already explained (p. 59). It 
is believed to be necessary to the production of this 
by-sound, that tiie resonating cavity possess smooth 
curved walls, and that it be not less than two inches 
in diameter.' 

It remains to say a few words upon the Cracked- 
^^ Pot sound. Its physical conditions are not always 
^^L the same. i. One kind, that which percussion pro* 

^^m Einlt 
^^B then 

t 
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c ceatimeters (nearly two incbes and a half): Wititrich : 
\ Einleihmg, p, Si. If the cavity oommunicitte with a bronclius, 
loBt likaly be iesa. 
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I screaming babies, is believed by Wintricli ' 
to take place in the glottis, when the quick and hard 
blow suddenly sends compressed air between the 
tense vocal cords, whereby they are thrown into 
irregular vibrations, ii. In like manner the cracked- 
pot sound which heavy percussion, upon yielding 
cheats, produces in healthy lungs during mere expira- 
tion, is probably glottidean. iii. Another kind is but 
a variety o£ the metallic ring, and is associated with 
it, being produced, in air-contaiuing cavities not wholly 
closed, when percussion causes a sudden condensation 
of the air, and so jars the tone. The mouth of the 
cavity enables the pressure within and without to be 
quickly equalised. To shut the mouth and nose 
prevents the production of a cracked-pot somid, but 
the mctftllic ring remains.- iv. It is likely that the 
sudden rush of air, through the opening spoken of, is 
attended by a hiss which heightens the effect of the 
cracked-pot sound, v. A sound, practically indis- 
tinguishable from the ci'acked-pot sound, is that to 
which Piorry has given the name of ' humoral,' '■' and 
which ia sometimes produced by percussion over 
cavities which contain both liquid and air ; the sound 
in question being a sort of percussion-rale, due to 

' Etolaitul^, p. 36. 

* Walshe : Diseusoa of lungs. 3rd edit. p. 80. 
' Percussion mediate, p. 31. 
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splashing of the liquid. A bladder, holding both air 
and water, if strongly percussed just below the surface 
of the water, yields a humoral sound. 

t in.— PERCU3SI0N EE8TSTENCE 
The sense of resistence felt by the percussing lingers 
is greater or less in proportion to the greater or less 
compressibility of the part percussed. Hence solids 
and liquids are very resistent; air-containing parts 
much les& so. It ia by this means that a person per- 
cussing learns more from his percussion than does 
a bystander. Corvisart first drew attention to this 
sign ; Piorry, working out the subject, at last almost 
came to exalt the tactile sensations of percussion 
above the acoustic. But, apart from all exaggeration, 
there is no doubt that the sense of resistence not only 
re-inforces, as we may say, the sense of want of tone, 
but also enables us to distinguish between certain 
states which agree in yielding absolute dulness to per- 
cussion. The great resistence of a liquid effusion, and 
the change which we often perceive on passing from 
the heart to the liver, are examples of this truth. 

Percussion Tlirill. A peculiar quivering sensation, 

called by Piorry the hydatid thrill,' is sometimes 

produced by percussion. The finger feels as if it 

were repelled several times in succession by a sort 

' Son hjiliitiquu, PeruuBainn mtdiMte, p. S-. 
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^^H of elastic resiatence or ductuatioii. Most likely the 
^^M only physical conditions needful to the production of 
^^B this thrill are an elastic sac tightly full of thin liquid ; 
^^H conditions fulfilled by hydatid cysts. A stoniaj^h 
^^H filled with water, hung up, and percussed, will yield 
^^M a thrill : but whether hydatid thrill is ever felt on 
^^1 percu&sion of the chest, is very doubtful. 
^^K Superficial and Deep Percussion. Before proceed- 

^^H ing to apply these principles to the practice of the 
^^^ percussion of the chest in health and disease, it will 
be proper to say a few woi-ds upon what are called 

I Superficial and Deep pereussion. By progi'essively 
increasing the force of the blow from the gentlest tap 
to the hardest the patient can l:tear, we influence 
progressively deeper layers of the part percussed. 
For example : gentle pei*cussiou will elicit as clear a 
pulmonary note an inch or two below the right nipple 
as above the nipple; but hard, heavy percussion will 
proriuce a tone which is much less long and loud in 
the foimer than in the latter spot, the true explana- 
tion being this : not that deep percussion brings out 
hepatic dulness below the nipple, but that, while 
gentle percussion influences only a small depth of 
lung, which depth exists as well below the nipple as 
above it, heavy percussion, influencing a much greater 
depth of lung, shows, by a marked difference in the 
length and loudness of the sounds, that a cei'tain 



tliick(ie.s3 of lung floe.s not exist over the liver but 
does exist nlxjve it. 

SECTION II 

PKROUaSION OP THE CHEST IN HEALTH 
The pulmonary, cardiac, and mediastinal regions 

must be aeparately considered. 

AuTiOLE I. — The Pulmonaht Regios 

H I. — -rULMONARY RESONANCE AND KFSISTrNCE 

i. Typical. — Frequent expeiiment upon the healthy 
cheat is the means by which to fix in the mind an idea 
of the sound and resiatence affoi-ded by percuasion of 
the pulmonary regions. When disease affecta one 
side only we possess in the other side a atandai-d of 
health to which we may refer ; even when both lunga 
are atfected, but one more than the other, comparison 
is still useful : wherefore, to contrast the same parts 
of the two sides of the chest becomes an important 
rule in the practice of percussion, 

ii. Sdb-Tycical. — But certain deviationa from the 
type are compatible with a state of perfect health; 
deviations for the most part due to the thoracic walls. 
The sound produced by percussion over the sternum, 
claviclea, riba, and scapular spines, paHakes of the 
osteal character. Ossification of the cartilages pro- 
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duces the Bame effect. The greater the quantity o 

aoft tissue, muscular or adipose, which covers the 
thorax, the greater the muffling of the sub-tympanitic 
resonance. Hence the percussion-note of the chest 
is clearer in front and at the sides thau behind, 
clearer in thin persons than in fat; it is sometimes 
almost impossible to get any sound deserving the 
name of resonant by percussing the backs of fat, 
flabby people. When the chest-walls are yielding, 
heavy percussion of the front of the chest will pro- 
duce the cracked-pot sound. During the long deep 
expiration which attends coughing or screaming, the 
cheats of children become much less resonant than 
natural. Any part of the chest-walls which is stiffly 
arched bears oft' the force of the percussion- blow from 
the underlying organs, and thus weakens more or less 
the impulse which we wish to impart to them. 

TT II.— EXTENT OF PULMONARY REGION 
The region which yields a pulmonary note extends 
from the very apex of the thorax on each aide, as low 
as the sixth rib in fi'ont, the seventh at the sides, and 
the tenth or eleventh behind. But sundry viscera 
encroach upon these limits. 

(i.) The Heart causes a certain extent of non-reson- 
ance in the anterior part of the chest ; see next page, 
(ii.) The Liver can, by hard percussion, be detected on 
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the right side as high as the fifth or even the fourth 
intercostal space in fi-ont, and ninth or tenth rib 
behind, (iii.) The Spleen on the left half of the 
chest, below the sixth rib laterally, modifies the 
percussion-sound, (iv.) The Stomach, especially when 
distended with gas, affords its own resonance to per- 
cussion of the lower part of the left side of the thorax 
as high, it may be, iis the fourth rib, in the lateral 
region. 

Abticlk IL — Thk Cardiac Reqion 
The extent of cardiac percussion dulness will differ 
according to the force used in pei-cussion, whether 
slight or gi-eat. Gentle percussion detects dulness 
only where the heart is uncovered by lung ; this is 
the area of superficial dulness. Stronger percussion 
detects the dulness of the heart where it lies behind 
the lung ; this is the area of deep dulness : and it only 
is indicative of the size of the heart. 

i. The Superficial area is roughly triangular in 
shape, the right aide of the triangle being the mid- 
sternal line from the level of the fourth chondrostemal 
articulation downwards, the hypotenuse being a line 
drawn frani the same articulation to a point im- 
mediately above the apex-beat, the base being a line 
drawn from immediately below the apex-beat to the 
point of meeting between the upper limit of liver 
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^^1 dulnese and the midateiDal line. The area of super- 
^^B ficial dulnesB ia much diminished by a deep inspiration, 
^^M much increaaed by the patient lying upon the left 
^^^ Bide (the same position which displaces the impulse to 
^^B the left), and not much a£fected by the patient lying 
^^M upon the right side. 

^^g ii. The Deep area reaches upwards as high as the 
I third rib {in children even as high as the second inter- 

space) ; to the left about a finger's breadth to the left 
of the impulse ; and to the right as far as a little 
beyond the right margin of the sternum. But, in 
truth, the right limit of cardiac dulnesa is not very 
trustworthy, the osteal and conducted pulmonary 
notes interfering much with the cardiac percussion- 
I sound. 

^^M No doubt it is sometimes quite easy to be able to 

^^m discover the lower margin of the heart by percussion : 
^^M sometimes a heightening of pitch and increase of 
^^H resistence are tolerably well marked on parsing from 
^^B the heart to the liver : sometimes there is a distinct 
I hand of faint resonance between the two organs ; and 

sometimes, in passing from the hepatic to the cardiac 
I region, one Incomes sensible of a slight increase in the 

^^M intensity of diilness, and a most distinct increase in 
^^1 resistence, owing probably to comparative thinness of 
^■^ the left lobe of the liver, and its position over the 
stomach. When the heart and liver dulnesses pass 
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indistingui.shably into each other, we must be content 
with assuming the lower margin of the heart to cor- 
respond with a line drawn from a little below the 
apex-beat of the heart to fclie point of meeting between 
the right limit of cardiac dulneas and the upper limit 
of hepatic dulneas, bearing in mind how close is the 
connection between the heart and liver by means of 
the vena cava. 

Article III, — The Mediastinal Region 
The contents of the mediastinum in a healthy state 
do not affect the percussion-note in any way. 

I Article I. — The Pulmonary Reqion 

AoBNBRuaoER's Dictum.— If, over thefore-described 
pnlmonaiy region, we pereeive not the fore-described 
pulmonary sound, equal on both sides, the force of 
percussion being equal, we may predicate the exist- 
ence of disease where the sound is unnatural,^ This 
ITon 
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ei praedictia locia aonoris non pt^rcij 
manifestus, utrique liitiri sequnlia, eidem percusoionis 
rboaum quid in pectore latere signiScat.' 



is Auenbrugger's dictum, and coinprisea the whole 
theory of percuBsion, 

H I. — PULMONARY PERCUSS I ON-SOUHD 

The typical pulmonary-note may be departed from 
by increase or by diminution of its resonance. Hence 
two classes of unnatural sounds. 

Class I.—Increased Resonances 

The resouonce is increased by the tone becoming 
tympanitic (p. 56) or clear. 

Istly, Tympanitic Resonance, mostly muffled, 
seldom or never clear, occurs when the sonorous 
column of air is gi'eater than natural, a condition 
present in pneumothorax, and in emphysema of the 
lung. 

Sadly, Clear resonance, sub -tympanitic or ti'aclieal, 
is afforded by the following conditions : — 

i. a. Lung whicli is relaxed as a whole by pleural 
eifusions, or by tumours or enlarged organs without 
the lung. But, inasmuch as the relaxed lung amid 
these circumstances cannot keep up its contact with 
the whole of its chest-wall, the extent of the clear 
pereussion-note is small. j8.' Lung ai-ound sharply- 
defined pulmonary consolidations, y. Lung in which 
solid or liquid exudations are intimately mingled with 
air-containing tissue : hence the clear tracheal tones 
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I sometimes yielded by eatairh, oedema, congestion of 
f the lung, pneumonia at its very outset or during 
resolution, phthisis and tubercle. 

ii. Cavities, filled wholly or mainly with air, when 
at the surface of the lung, or, if deeply-seated, separ- 
ated from the surface by dense solid tissue, may affoi-d 
a clear sub -tympanitic or tracheal tone. 

iii. Solid masses, coming to the surface, and closely 
connected with large air-tubes, sometimes yield a clear 
tracheal tone : pneumonia and pulmonary tumours 
I may exemplify this fact. 



Class II. — Dimisished Rrsosances 

The i-esonance is diminished when the tone b 
less loud and long, or more muffled. When absolute 
tonelessness is present, it is vain to draw {so far as the 
sound is concerned) any further distinctions. When 
a certain amount of tone is preserved, it is not only 
possible hut useful to distinguish the degi^ee of clear- 
ness and the height of pitch. 

The following conditions are attended by diminution 
of pulmonary resonance : — 

i. Extreme distension of the lung with air. Hence 
we should never percuss a chest whilst the patient is 
coughing or holding his breath. 

ii. Liquid and solid exudations into the lung which 
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do more than relax it. Catarrh, oedema, congestion, 
pneumonia, induration, phthiaia, often illustrate this 
fact; haemorrhagic int'aretus, cancerous and other 
tumoura more seldom. 

iii. Collapse of the lung. 

iv. Liquid exudations into the pleura, whereby the 
lung is deprived of air, and ia moi'eover separated 
from the cheat-wall. But liquid is a good conductor 
of sound. Were resonant material behind the effu- 
sion, percussion would bring forth tone. The duhieas 
shows that there is no resonant material behind the 
effusion ; in other words, that the lung is deprived of 
air. That the dulness of a pleural effusion depends 
upon the state of the underlying lung is pi-oved by 
these facts, a. A considerable pleural effusion may 
co-exist with a percussion -sound muffled in tone but 
far from absolutely dull. /9. When patients, who are 
put under the influence of chloroform with a view to 
paracentesis, struggle and scream, or simply bi-eathe 
deeply, parts which before were wholly dull to per- 
cussion become resonant; yet, puncture these parts, 
and liquid freely flows, y. When pleural efhiaion has 
been removed by absoi'ption or drainage, the dulness 
continues to be almoat or quite as great as ever, so 
long as the lung remains unexpanded. 
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Glass IH-^Metallic By -sounds 

I. The Metallic Ring is sometimeB heard on per- 
cussion of pneumothorax, and of very large pulmonary 
cavities containing air. 

II. The sundry causes of Cracked-Pot sound have 
a already set forth (p. 59). 

-PULMOKABT PERCDSSION EEaiSTENCE 
Whatever dimimshes the elasticity of the part per- 
cussed increases the sense of resistence to percussion. 
Wherefore massive consolidation of the lung, liquid 
pleural effusions, and extreme distension of lung or 
pleui-a with air, afford a feeling of resistence more or 
less increaaed. 

-EXTENT OP PULMONARY BEQION 

Over the cardiac region, percus-sion is employed in 
order that we may learn whether the lung has 
shrunken away from the heart, or covers it, or 
whether the pleura contains air. In the diagnosis of 

I adherent pleura, of phthisis, and of emphysema of the 
left lung, these signs become useful. 
The discovery of the position of the diaphragm and 
mediastinum, depends chiefly upon percussion. These 
Buhjects will be discussed hereafter (p. 154). 
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Article II.— Thk Cardiac Region 

Disease of the heart itself diiiiinishes or increases 
the area of cardiac dulness, 

i. The area i» diminished in the very uncommon 
case of pneumopericardiuio, clear resonance superseding 
the natural duluess. Atrophy of the heart does not 
much aifect the area of dulneas. 

ii. The area is increased in enlargement of the heart, 
and in pericardial effusion : for the diagnosis between 
these conditions the reader is referred to the second 
part. 

Moreover, the area of dulness may be altogether 
displaced, in conaeqaence of displacement of the heart 
(p. 38). 

Abticle III. — The Mediabtina 
Dilatation of the large vessels, aneurysms, and solid 
tumours in the mediastinum are sometimes the cause 
of more or less dulness to percussion where there 
should be resonance ; as will be further shown in the 
second part. 



' Pulaa, digni>8cete eaQtUB 
Quid soHdnm crepat.' 

PlBUUB : V. S4. 
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SECTION I 

INTRODCCTORY 

Article I. — Historical 

Auscultation existed uot before Laennec ; and 
' clinical observation, though never blind, had been 
always deaf.' True, a few paaaages are found in the 
writings of earlier physicians * which apeak of sounik 

' The fullowingare the chief noUuca of auscultation which I huve 
found in nutliora older than Laeonec \— 

i. Bales. Hippocrates, Pragn. § 14 : Da Uui'bia : ii. i lil. 
Caeliua Aurelianus, Acut. Morb. lib. ii. cap. H. 

ii. Leather sound of pleural friction. Uippoc. do Uurbis : ii, 
I 59; ibid. iii. { 16. 

iii. Sncuuaaion Bpluli. Hippoc dsMorbis ; 1. §S 6, 15; ii. f iT; 
Iii. f 16. Do Intern. Af ect. § 23. CoacfiBFraenot. 421. De Loois 
in Homine : § U. 

iv. Hetullic tinkle. Willis : Phar. rat. part. II. sect. i. : cap. 
J8. 1674. 

V. Pneumonic ijrepitation. Ton Swieten: Comment, in Aphor. 
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heard in the cheat, but the observationa remained n 
curiosities, wholly without influence upon practical 
medicine. It is interesting to mark the dawning of 
the great discovery, Corviaart had studied the dif- 
ferent forma of enlargement of the heart, and had 
endeavoured to distinguish between active and passive 
enlargement ; to this end the character of the impulse 
was carefully observed. Bayle, a disciple of Corvisart, 
wa« in the habit of applying to the heart-region his 
ear rather than his hand,' inasmuch as a heaving 
impulse is more readily detected thereby, be the reason 
what it may. Laennec, Bayle's friend and fellow- 
student, adopted the same method. Laennec had 
undergone a fifteen years' training in the hospitals of 
Paris, when, in 1816, he was consulted ' by a young 
person who presented the general symptoms of disease 

ii. p. 81 : 181T. See an aiuuaing tate of Doublo's claim to the 
discovery of Ruacultation, iu Loud. Med. Qea, vul. xi. p. 1S9. 

vii. Heart sounds are briefly alluded to by Forcatus (died J697. 
0pp. omnia ; edit. lliSS : vol. ij. p. S41), Harvey <J>b matu cordis ; 
cap. v.), Stalpnrt vander Wlel (Observ. rar. i. obs. 36), and others. 
The olearcBt iicoount of a murmur ia that by Jamea Douglaa (Phil. 
TranH. for 1715 : No. 341 ; quoted by Norman Moore, St. Bartbol. 
Hoap. Bep. vol. 26, p. 166). Sse also Eutheiford, as quotBd by 
Allan BumH (Dis. of Heart, 1809 : p. 187 ; a. case of mitral diaease). 

viiL Sounds of foetal heart. Mayor : quoted by X/aennec, ii. p. 
459. 

' ' I have found this method nowhere alludod to, and Bayle wax 
the first whom I saw employ it, when we followed the practiue of 
Oorviuart together. The profesaor hitnaelf never put his htad to 
tbe chetit.' Auscultation miidiate, 2me 6iU,, voL i. p. 5. 
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of the heart, and in whom palpation and poreussion 
gave no information, on account of the patient's fatness. 
Her age and sex forbade an examination of the kind 
juat mentioned (by putting the head to the chest), 
when I remembered a well-known acoustic fact, that 
if the ear be applied to one end of a plank, it ia easy 
lo hear a pin's scratching at the other.' I conceived 
the possibility of employing tliis property of matter 
lin the present case. I took a quire of paper, I roiled 
it very tight, and applied one end of the roll to the 
praecordial region ; then leaning my ear on the other 
end, I was surpriaed and pleased to hear the beating 
of the heart much more clearly than if I had applied 
my ear directly to the chest.''' He had discovered 
auscultation. At the HSpital Necker he explored the 
new world gained for science; and in 1818 he read 
a ' Memoir upon Auscultation by divers acoustic 
instruments employed as means of investigation in 
the diseases of the thoracic viscera, and especially 
in pulmonary Phthisis.' In 1811) he published the 



' This remark wo 
bead to tlie chest, ii 
i phrase wliich h 



vol. i 



1 to imply that Laennec liad put hia 
'to hear the beating' of the heart; a 
uaea : compare Aiiscultatioli mediate : 



. pp. £ 



)sqq. 



' Ausoultatiou mediate : vol. i. p. 7. Montaigne's (Essays, i 
[ diap. 87) remark that 'the physioianB hnve uo speaulum mutric! 
I bf which to discover our braina, lunga, and liver,' has ceoaed to b 
I true with respect to the lungs : the stethoscope is our sjiecului 



A 



88 AUSCULTATION 

firt»t (^lition of his book on Mediate Auscultation;^ 
atid» in 1^6> the second. 

AuTiCLB U. — Methods of AxrscuLTi.TiON 

It W(«» by means of an instrument ^ that Laennec 
ytm enabled to discover the powers of Auscultation. 
Since his day the stethoscope has been discarded by 
many persons^ who, preferring immediate to mediate 
auscultation* apply the ear directly to the chest. And 
doubtless the sounds are heard loudest in this way ; 
thvy are weakened by condixction through a stetho- 
!!MX>pe. However, the drawbacks to immediate aus- 
<»ultatiou are great, and chiefty these : the impossibility 
v>f listening to every patient's chest without the 
iuterpocutiou of some kind of vestment, which, besides 
b^ing a bad conductor of sound, gives rise to divers 
uvuHi>H of its own ; the impossibility of applying the 
Mav to ^very portion of the chest ; the impossibility of 
KKHvliniug iK>uuds with sufficient accuracy. Moreover, 
\v\^ luu^t not take for granted that the ear, applied 
dilXHr^tly to the chest, will needs conduct the sounds 
luvu"^ truly than will a stethoscope. Heart-sounds 

^ K«^4 Th^phile Hyacinthe Laennec : De P Auscultation mediate 
MVl \i^M da diagnostic des maladies des poumons et du coeur, fond^ 
|iviuoi)^Wm€At sui* ce nouyeau moyen d'ezploration. Paris, 1819. 
l\Mr tUl* of second edition, see p. 46. 

* Oito i>f those instances of the door or gate (in Bacon^s phrase : 
Nv>v. Org. ii. chap. 89) ' which assist the operation of the senses.' 
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ami murmurs, in particular, often acquire by immediate 
auscultation, a booming, iudiatinct character which 
does not belong to them. When this is the case, what 
we lose in mere loudness by using the stethoscope is 
well repaid by the greater definitenesa of what we 
hear. No doubt a person may become a skilful 
auscultator who listens with his unassisted ear ; but 
let mediate auscultation ever be considered the rule 
of practice, aud immediate the exception ; the physician 
making of the stethoscope, not a cmtch, but a staff, 
which he uses when he has it, yet when he has it not 
he does not want it. 

Stethoscopes are solid (rods) or tubular (pipes) ; 
tubular stethoscopes are rigid or flexible ; flexible 
stethoscopes are single or binaural ; so that there are 
four kinds of stethoscopes in use. Solid stethoscopes 
are made of wood ; rigid tubular stethoscopes of wood, 
gun-metal or vulcanite ; flexible stethoscopes of caout- 
chouc. A flexible stethoscope conducts wholly by the 
column of air contained within the tube; when the 
pipe is plugged, it conducts no longer. Scarcely need 
it be said that rigid pipes conduct partly by the bore 
^^ and partly by the tube; and that solid rada conduct 
^^L wholly by the solid. 

^^B To compare the rigid with the binaural stethoscope 
^^M would require more time and study than the subject 
^^1 eeems to deserve. It is a mistake to assume that we 
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can auscultate best with the binaural flexible stetho- 
scope which enables us to listen with both ears. Mere 
loudness is the least important property of breathing 
and vocal sounds, and in iny opinion, a rigid tubular 
instrument often conveys the other properties of sound 
more truly, and thus leads to more refined auscultation. 
But a man rightly prefers that kind of stethoscope to 
which he has been most accustomed. 

Article III.— Mdrmurb in Grneeal, 
A murmur is a sound produced by the flow of fluid, 
liquid or gaseous, along a tube. Fluid flowing, 
however swiftly, along a tube of equal caliber 
throughout, produces no sound. 

I. Onward Murmur. — A jet of fluid flowing swiftly 
enougli, out of a narrow orifice into a wider space, 
is called a fluid vein.' The molecules of a fluid vein 
are agitated by movements which cause the vein to 
vibrate, and which are productive of sound. The 
loudness of the sound depends upon the swiftness 
of the flow ; the quality of the fluid, and the size of 
the orifice are of import only inasmuch as they exert 
an influence upon the swiftness of the flow. The 
sound ia carried farthest in the direction of the flow, 
hence the name onward ii 
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MURMURS IN GENERAL 

IL Backwabd Mxibmdr. — Fluid Howing, however 
swiftly, from a wider into a narrower space, produces 
no sound. But if the stream break, swiftly enough, 
upon a bevelled edge, like unto that of a whiatle, the 
fluid hecomea vibrating and sonorous. If the bevelled 
edge surround a considerable constriction within tlie 
tube, the sound is carried farthest in a direction 
against the flow of fluid : hence the name backward 
murmur.' 

III. Musical Muumchs. — Murmurs of either kind 
sometimes acquire the character of tone ; theao are 
called musical murmurs. 

i, A musical murmur is usually due to the con- 
sonance of a solid, which plays the part of the reed in 
an instrument, and which is set in vibration by the 
sonorous fluid stream. 

ii. A musical murmur is sometimes due to vibration 
of the fluid vein alone ; especially when the tube is 
curved so as to form a semi-circle just beyond the 
constriction which causes the fluid vein. 



SECTION II 

AUSCULTATION OF THE LUKGS AKD PLKLBAE 

Auscultation of the surface of the cheat is practised 

with reference to three kinds of sounds : i. the Voice, 
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^H aa it is heard over the thorax : ii. the sounds of 

I — 



^ 
N 
^ 



Artici,:-; I.— Thoracio Vocal Sounds 
The voice, aa it is heard by auscultation, ia usually 
called Vocal Resonance : a phrase which we inherit 
from Laennec, and wliich involves a theory not yet 
discussed. It is useful to study vocal resonance before 
the respiratory sounds ; inasmuch as the origin of the 
aound is, in the former case, clear and indisputable, 
but, in the latter case, not so. Let us follow the 
historical order : the fii-at fact which Laennec dis- 
covered by auscultation concerned vocal resonance. 

1[ I, THEORY OF VOOAL BESONANCB 
The prime distinction between the different kinds 
of vocal resonance lies in the degree of chancre which 
the tone of the voice has undergone by the time it 
reaches tlie surface of the chest. Whence two classes 
of vocal resonances ; the muffled for more changed), 
and the clear {or less changed). Clear vocal resonance, 
being usually hcaiTl over the large air-tubes, is also 
called bi-ouchophony. 

The term, clear, as applied to vocal i-esonance, 
expresses a complex notion. Using words which will 
be explained a few pages onwards, vocal resonance 
may be called clear in respect either of the funda- 
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mental tone of the voice, or of the articulated over- 
tones. The fundamental tone is clear in proportion 
as it retains its musical laryngeal character; and the 
articulated over-tones are clear just in proportion 
as they are distinct ; after transmission through the 
lung. 

i. Muffled Vocal Resonance.— The ear, applied 
to the chest of a person who is speaking, perceives 
a humming or buzzing sound : the laryngeal tones 
have lost their clearness, and distinctness: their 
loudness also is much diminished : ao that a weak 
voice is not heard at all. 

ii. Clkar VocAT. Resonance, or Bronchophony, — 
What vocal resonances shall be deemed clear enough 
to form a class apart from muffled vocal resonances is 
an arbitrary arrangement. The line is drawn at that 
amount of clearness which the voice possesses in a 
certain proportion of perfectly liealthy persons, when 
listened to in the upper part of the interscapular 
regions. There, in some people, we hear nothing 
different from what wo bear over the rest of the cheat ; 
but in some we hear a vocal resonance which is 
comparatively clear, that is to say, which approaches 
more nearly in character to the sounds heard over the 
larynx or pharynx. Bronchophony then I define to 
include the clearest vocal resonance ever heard over 
the healthy chest, and all degrees of clearness greater 
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than this. For dliease sometimes affords thoracic 
vocal sounds which are far clearer than any heard 
in health ; sounds which are not more muffled than 
those he aitl over the larynx. And, just as the least 
clear vocal i-esouance, which can be called broncho- 
phonic, is that which is heard over the healthy bronchi ; 
80 does auscultation of the larynx afford a standard of 
the most clear vocal resonance. For it is very seldom 
possible that the voice should be heard over the chest, 
in health or in disease, with gi-eater clearness than 
)ver the larynx. 

The clearness of vocal resonance is not dependent 
upon its loudness ; weak sounds may be as atrongly 
bronchophonic as the loudest. Indeed, with reapect 
to aiticiUated sounds, the two characters of clearness 
and loudness are often opposed, so that the broncho- 
phonic resonance is rendered indistinct by its loudness ; 
the ground- tone of the voice drowns the articulated over- 
tones. When this is the case, we must seek to set aside 
tlie element of loudness ; a consideration which leads 
us on to the topic of 

Whispered Bi-onchopbony, Now whispering is arti- 
culation of the bi"eathing soundsj the glottis being 
passive. And the bixinchophony of whispering is 
often clearer than that of the voice. Sometimes 
bronchophony cannot be detected at all unless the 
patient whisper. 
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Pectoriloquy. The name given by Laennec to that 
physical aign which was the subject of his earliest 
publication relative to auscultation. Pectoriloquy, 
having been the fii-st-fniits of his discovery, no wonder 
that he always clung with affection to the name and 
sign, Laennec meant by pectonloquy, a very clear 
vocal resonance having two characters ; first, the being 
conveyed, as it were, along the bore of the stethoscope 
to the ear of the observer : next, the being heaixl over 
a very small space of the chest. Loudness of the 
vocal resonance has nothing to do with pectoriloquy ; 
a whisper may possess the two notes of apparent 
transmission and exact circumscription. But the dis- 
tinction drawn by Laennec between pectoriloquy ami 
bronchophony is unsatisfactory. The desire of making 
pectoriloquy to be a sign pathognomonic of accidental 
cavity within the lung led Laennec to speak of perfect, 
imperfect, and doubtful pectoriloquy : now he himself 
confesses that he could not distinguish doubtful 
pectoriloquy from bronchophony. In short, he wavered 
in his own definition ; a fact known to his pupils.^ 
If wc are to retain the word pectoriloquy in use, it 
can only be by taking it to signify strictly breast- 
speech, that is to say, bronchophony which is especially 
clear and distinct in respect of the articulated over- 
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Aegophony. Another kind of bronchophony is that 
which Laennec called aegophony, in order to indicate 
ita likeness to the bleating of a goat : still closer is the 
comparison which he makes between aegophony and 
the voice of Punch. Laennec 's idea of aegophony, like 
that of pectoriloquy, was confused by his desire to 
make the sign pathognomonic ; he thought it indicative 
of pleural effusion His own pupils could not follow 
him,' nor will we; for aegophony is nothing but 
bronchophony with a nasal quality more marked than 
usual. 

Vocal resonances are mostly heard best by aus- 
cultation with the ear alone ; sometimes, indeed, the 
stethoscope altogether fails to conduct them. The 
same ia true of auscultation of a pitcli-pipe's sounds. 

Vocal resonance, though useful chiefly as a confirm- 
ation of the notions acquired by auscultation of the 
respiratory sound, sometimes possesses an independent 
value. When a patient breathes so as to produce 
scarcely any sound, or breathes noisily, or otherwise 
unnaturally, then we call in the aid of vocal resonance 
to remove our difficulties. A kind of artificial vocal 
resonance is produced by causing the patient to sound 
a pitch-pipe during auscultation. 
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f II. — PHYSICAL COfJDITIOSa OF VOCAL KE30NANCE 

Vocal resonance has been defined to signify the voice 
as it is heard upon the surface of the chest. Where- 
fore two points demand examination : Wliat is the 
voice ? How does it i-each the surface of the chest ? 

The larynx is a reed instrument which is capable of 
sounding a fundamental tone. In speaking, sundry 
over-tonea are produced along with the chief tone. 
The vocal chorda may vary the pitch of the tone they 
produce, but no change in the quality (timbre, clang- 
tint) of the aound can be effected in the larynx itaelf. 
That is to say, tiie larynx cannot articulate. The 
mouth, however, by varying its shape, can be made 
to resound to different lai-yngeal tones ; and it is to 
different associations of these tones, occun'ing in the 
mouth, that articulation is due.' 

The next consideration concerns tlie manner in 
which the voice reaches the surface of the chest. The 
sonorous undulations generated within the glottis and 
articulated above it, pass upwards and downwards : 
and just as tlie pharyngeal vault, tiie nasal fossae, and 
the mouth play the part of an arclied roof, so does 
the trachea that of a speaking-trumpet. The inner 

> Tjndsll ; Sound, pp. 1B7 seq. See a curious niiticipntion of 
this dootrine in Shaftpsbnry's Characteri sticks ; Soliloquy, pnrt B, 
■act. 1 : flrst published in 1710. 
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surface of the windpipe reflects the vocal vibrations 
which would otherwise divei^e and confines them in 
the tulie, so that the voice is carried iu all its fulness 
down the windpipe ; and would be heard at the 
bifurcation of the trachea, as well as in the mouth, 
were it not for two eireumstanees, namely, that the 
current of air is in a direction reverse to the propaga- 
tion of the sound, and that the articulated tones have 
to pass through the narrow glottis. Hence two causes 
of change in the thoracic voice to begin with. 

But the analogy of the speaking-trumpet ceases at 
the bifurcation of the trachea. Clear vocal resonance 
is not heard, in healthy people, beyond the neighbour- 
hood of the larger bi'onchi : natural bronchophony 
ceases there. We have now to consider the physical 
conditions of the lungs. First of all we must remember 
that they are kept in a state of peimanent openness 
or distension which favours the conduction of sound 
along the air-columns within the tubes. But, on the 
other hand, the progressively increasing number of 
air-tubes renders the sound they conduct to any given 
spot progressively weaker: the voice is no longer 
confined within a single cylindrical tube, but is spread 
out and diffused by an enormous number of minute 
divei^ing tubes, having a total sectional area veiy 
much greater than that of the single tube whence 
they spring. Probably the diminishing rigidity of the 
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K walls of the bronchia diminishes their reflective power : 
protMibly the increasing surface of tissue exposed to 
the sonorous vibrations increases the conduction of 
those vibrations, by the tissues away from the air- 
eolumny. Wherefore the voice, heard over the surface 
of the lungs, has lost both iu loudness and clearness, 
is both weak and muffled. But why is the broncho- 
phony of the larger tubes not heard above the vesicular 
vocal resonances] Because pulmonary tissue in its 
naturally distended state, consisting of incessant 
alternation of air and membranous walls, is a bad 
conductor o£ sound, whether as to loudness or to 
clearness of tone; and the bronchophony must pass 
straight through the lung. 
Accidental Bkokchophosy and Pf.ctobiloquy. — 
r Accidental bronchophony is the name given by 
I iJaennec^ to bronchophony which is heard at a spot 
' where nothing beyond muffled vocal resonance would 
be beard in a liealthy chest. Accidental broncho- 
* phony is due to increased conducting or reflecting 
power in the lung tissues. 

i. Increased Conduction.^Vocal i-esonance, heard 
^^ at the surface of the lung, is muffled in consequence 
^^B of having to pass through badly conducting material, 
^^H namely, the lung. Now the conducting power is 
^^B increased by whatever increases the homogeneity of 
^^^H ' Auscultation mediate, toI. i. p. 66. 
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the structure of the hmg, or, in other words, by 
hatever makes the lung approach nearer to simple 
solid or to aiiiiple air. The former case only, that of 
solidification, will be discussed iu thia place ; the latter 
case of aerifaction, is complicated by conditions of 
i-eflection. Solidification includes collapse of the lung, 
exudations into it, and new growths. Simple collapse 
brings the larger bronchia nearer to the surface, and 
80 promotes bronchophony. Such is not the case in 
exudative consolidations, yet they also increase the 
lung's conducting power. The note of a pitch-pipe, 
sounded between the lips, is heard more clearly over 
pneumonic lung than over healtliy lung. A solid nodule, 
close to a large bi-onchium on the one side, and reaching 
the surface of the lung, has been known to conduct 
(perhaps to magnify) the bronchial voice so well as to 
render it deserving of the name of peet-oriloquy.' A 
coincident pleural effusion brings in a new element of 
heterogeneity. The sonorous columns of air in the 
bronchia have to give up their vibrations to the con- 
densed lung, which yields them in turn to the fiuid 
contained in the pleural sac ; from the fluid efiusion 
they have to pass through the solid walls of the cheat. 
Yet liquid is a good conductor of sound : over a serous 
pleural efiusion we may sometimes hear accidental 
bronchophony so clear that we can distinguish any 
' Wiiisho : DiaeoBfS uf lungs, Sid odil. p. U7. 
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number the patient speaks. Nevertheless the broncho- 
phony often becomes weakened and mufiled. More- 
over, it aometimea becomes changed in quahty by 
passage through the pleural fluid, that is to say, it 
becomes aegophonic or amphoric, according as the fluid 
ia liquid or aerial. 

ii. Increased Reflection. — The voice ia conveyed 
along and within the air-tubes, by constant reflection 
of its sound-waves. In the spongy structures reflection 
ceases, so far aa the human ear ia concerned. But i£ 
they be replaced by a cavity, not beneath the bronchia 
in reflecting power, bronchophony will take the place 
of a mufiled vocal resonance. If the cavity be large. 
and its inner surface apt for reflection, the broncho- 

I phony {' reverbs a hollowneaa ') acquires a prolonged 
hollow and reverberating character. 
Accidental Bronchophony is oftentimes clearer than 
the natural bronchophony heard over the upper dorsal 
vertebrae, sometimes clearer than the tracheophony 
heard just above the sternum, very seldom clearer than 
the laryngophony heoi'd over the larynx, never clearer 
than the voice from the mouth. 
Aegophony. — i. Laennec believed that the smaller 
bronchia, especially those with walla bereft of cartilage, 
become flattened by a pleural effusion, so as to behave 
like the reed of a bassoon or hautboy. Thus the 
bronchial tree hecomes a sort of wind instrument 
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terminated by a multitude of reeds in which the vocal 
resonance quivers.' ii. Wintrich believed that the 
ordinary nasal character in bronchophony in due to a 
strong vibration of the walls of bronchia so small that 
it is accompanied by actual collision of their opposed 
internal surfaces. The vibrating column of air, 
braken incessantly, yet too rapidly for the intervals 
to be distinguished by the ear, imparts a nasal sound. 
When the inter i-uptions to the sound become sensible 
to the ear, they yield the bleating character.^ 
iii. Stone believed that it is not the pure laiyngeal 
fundamental tone of the voice which affords aego- 
phony, but only the articulated over-tones, whether 
whispered or spoken aloud. A layer of fluid in the 
pleura, while it stops the larger and coareer vibrations 
of the groimd- tones, lets pass the finer and closer 
undulations of the high harmonics.* iv. For my own 
part I believe that aegophony is no more than a high 
degree of the nasal quality of bronchophony; and 
that nasal bronchophony is really a rhinophony,* 
which acquires its nasal character by resonance of 
the voice within the pharyngeal vault. 

To conclude : excepting a few uncommon cases 



' Laanneo : AuHaultntion mMiate, vol. i. p. 79. 

■ WiDtrich : Einlcitung, pp. 119, 146 aeq. 

' W. H. Stone : St. Thomaa' Hoap. Kepa. 1871, voL ii. p. li 

* A t«rm of Laeunec's ; Aubo. mi^. i. p. 12C. 
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(p. 95 § ii.) it seems that resonance (in the strict 
acoustic sense) has nothing to do with the production 
of vocal reaonaaces in health ov disease ; that in fact 
the phrase, vocal resonance, can be continued in use 
only with the distinct understanding that the word 
resonance is employed in a sense quite peculiar to the 
nomenclature of auscultation. 

H III. — ^VOCAL RESONANCE IN HEALTH 

Vocal resonance over the pulmonary regions is weak 
and muffled. Behind, opposite the trachea and the 

I bronchial bifurcation (over the upper dorsal spines), 
bronchophony is heard in many healthy persons : 
& circumstance probably accounted for by the fact 
that only solids intervene between the windpipe and 
the surface of the liody at the spot indicated. Under 
the clavicles, near the sternum, the vocal resonance 
(especially ou the right side, and in women) is often 
bronehophonic. The voice, in women and children, 
: 



f IV.— VOCAI. RESONANCE IN HIBEASE 

1. Increased Clearness of Resonance : Accidental 
Bronchophony, — i. Whatever increases the conducting 
power of the spongy structure of lung increases the 
clearness of vocal resonance. It has been already 
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^^m shown that the conducting power of lung is increased 
^^V by whatever diminishes the heterogeneity of its struo- 
^^B ture. Diminntion of the quantity of air contained in 
^^B a part of the lung, diminution of the numljor of 
^^H alveolar septa ; either of these changes will bo attended 
^^1 hy increased homogeneity. For these reasons it will 
^^1 be apparent why consolidation of lung and cavity are 
^^1 the two causes of accidental bronchophony. Con- 
^^H solidation of lung includes simple collapse, haemor- 
^™^ rhagiciafarctus, pneumonia, cirrhosis, phthisis, tubercle, 
and cancer. Cavities are due to phthisis, dilatation of 
bronchi, gangrene, or great emphysema. 

ii. Cavity, however, when its inner surface is apt 

for reflection, introduces a new element into the case. 

1 But let it be re-itei'ated that, in practice, the broncho- 

I phony of cavity cannot be distinguished, with absolute 
certainty, from that of consolidation. 
iii. Collapse of lung, attended by bronchophony, 
will be extensive enough to include large open air- 
tubes. And this is seldom the case, unless the collapse 
be due to pleural effusion, liquid or aerial. In the latter 
ease, that of pneumothorax, vocal resonance, whether 
bronchophonic or not, becomes amphoric (p. 114). 
2. Diminished Clearness of Resonance is an un- 
important sign, except it be known to have supervened 
upon resonance unnaturally clear. Andj in such case.9, 
the soniferous power of the bronchi is at fault, in 
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consequence of collapse, or of obstruction Ijy mucus, 
blood, or exudation. 

Resonance of Cough and Cry, In infanta the 
thoracic resonance oE the cry sometimea affords useful 
evidence of disease ; for instance, the cry heard through 
hepatised lung is strongly bronchophonic. In like 
manner, the resonance of cough sometimea acquires 
value when other signs are absent. Much of what 
haa been said of the voice applies to the cough and cry. 

Article II,— REaPiHATORY Sounds 

If I. — THEORY OF REaPIIlATOnY SOnNDS 
The fundamental division of respiratory sounds 
is the same as that of vocal resonancea. The 
respiratory sound, heariT over the larger air-tubes, 
diffei-s, by the possession of a certain quality, from 
that heard over the spongy structure of lung. Where- 
fore the former ia called Bronchial, and the latter 
Vesicular breathing, 

i. Vesicdlar Bueathinq.' — The ear, applied to 
the breathing chest, detects a aound which may he 
defined by the negative property of not possessing 
the bronchial quality. Wherever breathing lung is in 
contact with the cheat -wall, there we hear this sound. 

Term auggested by MtSriadec Laennec to raplace tlio ' bruit 
roBpiratoire pulmoiiaire, of KenS Lsennec. Notes et aildilions, So.' 
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Its inspiratory portion has a duration equal to that 

of the inspiratory movement ; the expiratory portion 
follows after the shortest possible interval, has a 
duration only one-fourth or one-fifth of that of the 
inspiratory sound, and ia much less loud than it. 

The sound ia loud in proportion to the rapidity and 
depth of the breathing. The louder the sound the 
gi-eater becomes the relative duration of the expiratory 
portion : but mere pi-olongation of expiratory sound 
is a sign of no importance. Sometimes the tranquil 
breathing of adults is unattended by expiratory 
sound. Sometimes, especially iu fat middle-aged 
women, the breath sound can be hardly heard at all. 
Loud vesicular breathing was called Puerile by 

ILaennec' 
Sometimes the inspiratory sound, instead of being 
continuous, is di\'ided into three or four distinct parts ; 
sometimes the expiratory sound likewise is duplicate ; 
this is called jerking breathing : a sign of uncertain 
cause and no importance, 
ii. Bronchial EBEATmNo.— Bronchial breathing, 
like bronchophony, is heai-d about the seventh cervical, 
and three or four upper dorsal vertebrae in many 
healthy persons : especially in those who are thin, 
in women, and in children,* Bronchial breathing is 
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distinguished from vesicular breathing by the posses- 
sion of a special quality of sound, which is beat called 
hollow or reverberating.^ 

The loudness of bronchia! breathing is an unimpor- 
tant property : the special quality is as well marked 
ill weak respiratory sounds as in the loudest; nay, 
loudness of sound often proves an impediment to the 
detection of that quality which alone constitutes the 
note of bronchial breathing. The expiratory sound, 
although usually less loud than the inspiratory, often 
manifests the special quality better. Not that this is 
always the case, sometimes (hut not often) the bron- 
chial quality is possessed by the inspiratory sound in 
a higher degree than by the expiratory. Sometimes 
{but seldom) the expiration of bronchial breathing is 
wholly inaudible, the inspiratory sound being, at the 
same time, highly bronchial : a proof, were proof 
needed, that prolonged expiration is no essential 
property of bronchial breathing. 

Bronchial breathing sometimes loses its peculiar 
quality by conduction through stethoscopes of a certain 

' Laennec: Auwultation mMiate, rol. i. p. .55. But as P.M. 
Latham sayfl, 'TLo Bounds eaa only be learnt by the practice of 
listening to tliem. It is useless to describe thorn Thoy are simple per- 
oeptions of sense, which no nords can make plainer than they are, 
wlien tha car hna onco become faniliar vrith tliom. I must leave you 
to be your own self- instructors, and recommend you to be confltantly 
practising auscultation for the piiipasf." Diseases of the He.-irt ; 
l.e(itur« I. 
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make : and an instrument with a bore too large is 
especially likely to bring about this unfortunate 
result. In auch a case immediate auscultation must 
be practised. 

Laennec ' gave the name Cavernous to that kind of 
breathing which possesses tlie bronchial or hollow 
quality in a high degi'ee : not that cavernous breath- 
ing always indicates cavity. 

Another kind of bronchial respiration, which lias 
been named Tubular,^ is characterised by a well-marked 
whiffing quality. It ia moat fretjuently heard over 
liepatised lung. 

By the name of souffle or putt', Laennec ^ designated 
a phaenomenon sometimes superadded to bi-onchial, 
cavernous, or tubular breathing. The air duiing 
inspiration seems to be drawn away from the ear of 
the observer, and during expiration to be pufl'ed back 
again : a sign of no importance. 

By the name of souffle voiM, or veiled puff, Laennec * 
designated a phaenomenon which it has puzzled 
hia succeasora to identify. It is a modification of 
the puff, he says, in which each vibration of voice, 
cough, or breathing seems to shake a sort of mobile 

. ^ Auacultntjon mediate, vol. i. p. 67. 

' Tlie word tubular was first used hy Laennec, with rospcct to tlie 
cough. Auscultation m^iate, toI. L p. 90. 

' Anscultntion mediate, vol. i. pp. 58, 421, j23. 

' Ibidem, pp. 60, 213, 421, 423, 449. 
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veil placed between a lung cavity and the obaerver'a 
ear. Skoda ' believed that Laennec referred to the 
condition of an inspiratory breathing Bound, indistinct 
at ita commencement and suddenly becoming bron- 
chial. Skoda's veiled puff is not very uncommon.^ 

t II. — PHYSICAL CONDITIONS OF BEaPlRATORY 
BOUNDS 
The physical conditions o£ vocal resonance, as 
already set foi'th, and those of the breathing sounds 
are very much alike. The main question, which we 
have now to treat, concerns the source of tlie breath- 
ing sounds ; that is to say, the manner in which they 
are produced. I may as well at once declare that, for 
my own part, I hold to Beau's doctrine ia this matter.^ 
Let the reader call to mind the fact that whispered 
sounds (in otlier words, articulated sounds produced 
by respiration in ein inactive glottis) are audible all 

* Harkliam'a trnnalation, p. 99. 

' All refcrtacQ to some tornix In froquont uso (auuh iia harsti, 
coarse, rough) applied to broathiug aouQd, has been eschewed, 
because their meaning is ill-dtfiuod and not eorrespondent with 
clear and distinct ideas. Even auppoaing that anj such word denote 
ft definite qaality of souad, unless it signify some certain and 
ecostant condition of lung, to recognise the sennd is uEseless. But 
when we read about 'larudcsso de I'ijiapi ration, qui devientntpense, 
granuleuse, nu lieu d'etre l^gero, moclleuae, ot cereBsaute ii I'oreille,' 
wo seem to have passed beyond common sense into mere fancy and 
fine writing. 

' B.-nu : AruhivL'S gdn. do Med. Aug. ISai. 
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over the chest, and he will then be more ready to 
agree that it is at leSiSt poasible, not to say probable, 
that ordinary un whispered respiratory HOunds are 
produced in the same plsice. The lungs in the chest 
are distended : the tubes are all open, apt for con- 
duction and reflection. The passage of breath through 
the narrow glottis into wider spaces above and below, 
produces sonorous fluid veins inspiratory and expira- 
tory. This glottidean breathing mui'mur, modified by 
resonance in the pharyngeal vault above and the wind- 
pipe below, is conducted down the air-tubes just as 
the loud or whispered voice is carried. And all that 
has been said concerning the conduction and reflection 
of vocal resonance applies to the respiratory sounds. 

It is convenient to look upon the glottis as the only 
source of the breath-sound.^ But, applying the general 
pnnciploB of murmur-production (p. 84) to the air- 
paasageS] we must admit that the nose, mouth, throat, 
any uncvenneaB of the windpipes, the bifurcation of 

' 'Ths Aiota nrc not cfuy of explanation. Reaaonijig resembles 
Uio tinlvemil nolvoiit of the alvhemist ; if we believe nothing but 
What will wltliitanJ thu attack of our logic, we shall believe very 
llttlo, y«t It in dsHlrabto, in spite of reaaoniog, to lio!d some 
eplnlnn uouoorning tbo aourco of the breathing sounds, and as the 
mult of long eipcrionoc in teaching, I can say that the simple 
glottio theory is sufficient for alt practical purposes. Wliether the 
theory be true is another thing, but 'tia so like truth, 'twill serve 
our turn as well. ' Theory of tbe breathing sounds bourd by aus- 
DUltAtlon : St, Bni-t. Hosp. Reports, vol. xxvl. p. 105. 
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tubes, and the moutlia oi' air-saca, must all he deemed 
possible causes of onward or backward murmurs. 

Broncliial breathing is the glottidean sound as 
heard in the larger bi-onchia. VeHieular breathing 
may be supposed to lose the bronchial hollow quality 
in consequence of a badly conducting material (the 
spongy texture of lung) through which the sounds 
have to pass. Puerile breathing implies louder glottic 
aounds than usual and a very open state of lung. 
Cavernous breathing is bronchial breathing rendered 
more intense by the reverberation of a cavity. Tubular 
breathing is hai-d to explain ; we do not know how it 
acquires its peculiar whiffing character.' The puff 
probably shows that the seat of the bronchial breath- 
ing is near the surface. Skoda's veiled puff is most 
likely due to sudden removal of an obstruction in the 
tube, which communicates with a cavity. 

1 III.— BBSPIRATOEY BOOHDS IN HEALTH 

The breath-sound is vesicular over the whole of 

the pulmonary regions ; excepting that bronchial 

' Fi.-rhapy the followjug hypothesis nieuts ttto caso. When 
disease oonaolidatea Iho air-vesk'leB BJiil bronohiola proceeding from 
H larger air-tube, and bo convorta it JntOH cavity with unbroken 
walls, it becomes capable of resonance. A carrent of air, passing 
across the mouth of such a tube, produces a flutter there, and a 
certain pulse of this duttcr is taken up by the resounding cavity, and 
raised into a definite sound. An effect uonturiunt with both 
inspiration and expiration 
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breathing is to be heard between the scapulae in many- 
persons; sonietimea under the right clavicle also 
(especially in women) ; and sometimes, yet seldom, 
under the left. The loudness of breathing sounds 
differs very much in different people. In children, 
the respiratory sound is loud or puerile ; a fact to be 
explained by the frequency of their respiration, and 
by the thinness of their chest walls. 

Crepitation due to collapse is sometimes heard, 
especially at the bases of the lungs, and at the begin- 
ning of an examination ; a few deep breaths remove 
this rale, when it is not due to disease (p. 108). 

If IV. — BE8P1RAT0BY SOUNDS IN DISEASE 

I. Weak respiration indicates weak production or 
conduction of the glottic murmur. Whatever obstructs 
the air passages within, whatever compresses them 
without, whatever interferes with movement of the 
chest, will produce weak respiration ; which, in other 
respects, may he vesicular or may be bronchial, 

II. Loud respiration indicates good production and 
conduction of the glottic murmur. When local and 
a consequence of disease, the breathing is often 
obstructed in some part of the lungs other than that 
where the loud i-espiration is heard. 

III. Bronchial respiration, heard where naturally 
the breathing is vesicular, indicates obliteration of 
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tbe damping spongy structure of the lung : obliteration 
which miiy be brought about in two ways : — 

i. By collapse of air-sacs, or by exudation into 
them, or by both processes combined. The pulmonary 
substance, thus rendered more homogeneous, is better 
fitted to convey the bronchial sounds to the surface. 
PneumoDio, phthisical, tubercular, haemorrhagic, can- 
cei-ous consolidation ; collapse, simple, congestive, or 
oedematous ; and cirrhosis of lung ; all produce this 
effect. 

ii. By destruction of air-saca ; whereby the vesicular 
structure is replaced by cavities, capable of reverber- 
ation or not. Phthisis, and dilatation of bronchi, are 
the most fi-equent lesions belonging to this clas.s. 
Wherefore, in short, consolidations and cavities are 
r the two causes of bronchial breathing, as also of 
bronchophony. 

iii. The case of consolidation, whether mere collapse 
I or other, is sometimes complicated by a concuiTent 
I pleural eifusion. Under these cireumstances, some- 
what depends upon the kind of the effusion, but more 
Upon the state of the lung. The sounds in the solid 
' lung are either weak or bronchial, as before explained. 
I- A hquid effusion simply conducts the breath sounds, 
I tiicreby weakening them more or loss. An aerial 
L effusion either simply weakens the sounds, or imparts 
I to them an amphoric hum. 
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If Y,— EA.LE8 

The natural breath-aound having been described, 
and alao the changes in that sound which are due to 
disease, we now come to Rales, or sounds which are 
produced within the lung by respiration, and which 
are wholly additional to the natural or morbid breath- 
sound. Rale,^ rhonchuB, rattle ; these words are 
synonymous. I shall retain the classitication adopted 
by Laennec, and alao hia nomenclature, because I 
believe that his distinctions arc of practical value 
in diagnosis, and that liis names are as good as any 
others. 

Bales are oE three kinds : crepitant, mucous, and 
sonorosibilant. 

I. Ckepitant Rale.— a rale which has been well 
compared to the sound produced by rubbing a lock of 
the hair between the fingers close to the ear.^ Crepi- 
tation of this kind is heard during inspiration, some- 
times throughout the whole of it, sometimes towards 
the end of it only ; sometimes, but seldom, crepitation 
is expiratory also. Pneumonia, collapse, and oedema of 
the lung, are the three conditions which afford crepitant 
rale. Its occuiTence in collapsed lung, during a deep- 

■ A Fi^ndi ToutoDic word : essontially the same as tlie Eugliati 
word, rattle 
' WillEiima ; Lond. Med. Gaz. vol. iii. p. 275 ; vol. xxii. p. 261. 
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drawn breath, explains the condition necessary to the 
production of inspiratory crepitation in most cases; 
namely, the opening up of collapsed air-saca.^ Dis- 
seminated collapse of single air- vesicles ia an important 
pai-t of the changes consequent upon pneumonia and 
pulmonary oedema, as any one who will inflate the 
uncut engorged or oedematous lung of a child may 
easily discover. Inflation of the lung in such ciisea 
will bring out an immense number of air-sacs, which 
were before invisible because collapsed, and which 
collapse again directly the air is allowed to escape : 
the transparent, non-pigmented tissues of a child are 
particularly favourable for this experiment. In pneu- 
monia so soon as hepatisation becomes dense the 
collapse cannot be removed by any pressure of air. 
Sometimes, doubtless, crepitation is a very fine mucous 
rale. Indeed, the main distinction of crepitant from 
mucous rale, ao far as concerns the sounds alone, lies 
in the shortness or smallnesa of each crepitus, and 
what is mostly associated herewith, the large number 
of crepitations attending each inspiration.^ 

II, Mdcous Rale. — Tliis rale Includes all sounds 

' Van Swialen : Comm. in Aplior. { 820. ' Ingratua in paetorp 
atrepitua, qui fit s veaiculis pulmonum aif cis hincque crepitant [baa 
Instar corii arefacti, ilum inapirando extenduntur, ' vol. ii. p. 734. 
Lngd. Batav., 17^. 

After the example set by P. M. Latham and Watson, the term 
erepitation is atill used hj many, ao as to incjuda mucous rulc> 
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^^H which seem to be due to the passage of air through 

^^H tnUGU3 or other fluids; contained in the air-pEtssagos. 

^^1 The notion received is certainly, for the most part, 

^^■' that of bubbles bursting; sometimes the sound is 

^^H crackling rather than bubbling in character. Mucous 

^^M rale is sub-divided into varieties, according to the 

^H following conaiderationa ; — 

^H i. The apparent size of the bubbles ; so small as to 

^^M approach the crepitant rale (subcrepitant), so large as 

^^H to deserve the name of gurgling, and all intermediate 



^ 



ii, The clearness of the rale : the rale being some- 

nes more or less obscure,^ on account of weakness of 
the respiration ; a deeper breath (when tbis is possible) 
bringing out a rale much more distinct. 

iii. The reverberation of the rale ; when this character 
is well marked, the rale is called cavernous.^ Rever- 
berating mucous rale indicates the same physical 
conditions as do reverberating (cavernous) breathing 
or voice. 

IIL SoNOROua AND Sibilant Raleb. — These are 
rales which are more or less accui'ately described by 
such words as snoring, cooing, whistling ; low-pitched 
Bomids being called sonorous (rhonchus), and high- 
pitched, sibilant (aibilus). Sounds of this kind are 

.ad. vol. i. p. 103. 



RALES 111 

due to local narrowing of the air-passages ; most 
commonly by mucus, in which case a cough, when it 
dislodges the mucus, removes the rale. Palpable 
■vibration often concurs with sonorous rale. 

IV. DocBTPDL Ealkh. — The respiratory sound is 
sometimes attended by aounds not comprehended in 
any species of I'ale hitherto described, and doubtful 
both as to situation and significance. I allude 
particularly to two kinds of sounds. First: sundry 
creaking sounds, not seldom heard at the apices of 
the lungs, and possibly due to creaking of pleural 
adhesions, but possibly also produced in the tissue 
of the lung itself.' Secondly : the dry crepitant rale 
with great bubbles, as Laennee- named a sound 
resembling that produced by inflating a dried bladder, 
and due, he supposed, to disteu^ion of the enlarged 
air-sacs of emphysematous lung. 

^H Abticlf, III.— Pleural Sounds 

^^ The pleurae in a ytate of health yield no sound. 

In diseases of the pleura sundry sounds are met 
with, which may be aiTanged in two classes ; fi-iction 

I Bounds, and sounds produced in large cavities. 
■B. 
Bliniq 



' Brait ou rila de froissement putmoaajre. Fournet : Bechercliei 
I eliniqucB, vol. i. p. 172. Paria, 1839, 

■ Auscultation mediate, voL i. rp. 106, 008, 34S. 
Loula : M^ma, de la soc, m£d. d'observn. vol. I. p. 215. 
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^ I. FRICTION SOUNDS 

Xv^ \u>oxvnn<?ss of opposed pleural surfaces, and 
AV^ T^vi.i cwnUtion or morbid tissue between them, 
iv^*s? ls^ jNrvxUice friction sound during respiratory 

VSi^ x$;^v>vrv of friction sounds has been the most 
\^u\\(iM\l ;iiddiuon to the practice of auscultation 
\Ni ih>^ 'vAXjT^ *2!^ it WHS left us by Laennec.^ Not that 
V Mv^^st A^U^^Hhf^r ignoramt of these sounds. In the 
5^>j^u\^ x\f \S^^4^ HoiK>r^, who had succeeded Laennec 
A*, tho Uo^>ii;jd Xcckor, haxing observed a peculiar 
^^^^Kl lu A \vitiont s chost, sent him to Laennec ; who 
Ksx^xxl >(^h;M ho c^kxl 'up and down rubbing,' and 
sN^vskW^wl i^ iv> Iv duo to interlobular emphysema.^ 
rho WNifcl uuN^uin^ v^f pleural friction was first 
uvAvW vHXt bv KoYU^ud.* The diagnosis of friction 
?«.hukI vlo^vuds wjx^n consideration of the following 
Vv^v^ivuUi^!^ but ohioflv upon the first :— 

U^. V^'hs^nMMer of the sound. This is sometimes 
^wwlUv ; s^^ i^^S » distinct notion, either of rubbing 
iu ^\V^v vlo^iw. Ivtwtvn lightest grazing and harshest 
?»\*v^jvii^ : vxi^ of oivaking comparable to the creaking 

vvt U\>4thoi\ 

\ ^^\v vUa\ W^v v|K W alluded to the fact that Hippocrates 

' V^>«s^ultatuxu QKklialis vol. i. p. 116. 

* >>s^uv«\al hi^bavvinadaiiv de m<^icine, 1829, vol. v. p. 668. 
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2nd. Position of the sound. Friction sound is 
commonly heard over a small part of one aide of the 
chest ; especially its lower part below the axilla, or 
about the angle o£ the scapula; here movement of 
the pleural surfaces upon each other is freest. It ig 
uncommon to hear friction sound on both sides of the 
cheat at the same time. 

3rd. Time of the sound. Friction sound may ac- 
company inspiration, or expiration, or both, or only a 
small portion of either, especially the very end of in- 
spiration. Friction sound mostly attends the breathing 
movement only ; but sometimes pleural friction, over 
the cardiac region, attends the heart's movements only, 
so aa to resemble pericardial friction. 

4th. Friction sound is seldom accompanied by any 
unnatural quality of respiratory or vocal sound. 

5th. Cough has no power of modifying or removing 
friction sounda. 

The commonest cause of pleural friction is exuded 
lymph ; organised false membranes, miliary tubercles, 
and mere extra- vascularity, are less common causes. 
Whether Laennec was right in believing that friction 
sound may be produced by interlobular emphysema 
(p. 112) is doubtful.i 

■ Walshe (Diseaaea of the Lungs, p. 133) and Ottirdnor (Cliaiciil 
Medicine, p. 4S8) ngrcs with Lnouuoc. 
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% II.-AMPHORIC SOUNDS 

Or, sounds produced in a large cavity, are four in 
number: two spontaneous, and two produced by the 
physician during examination : the former are am- 
phoric hum, and metallic tinkling ; the latter are the 
bell sound, and succussion splash. I describe these 
signs in this place because they are most commonly 
produced in the pleural cavity. 

I. Amphoric Hum. — By Amphoric hum ^ is meant 
metallic resonance, such as is produced by blowing, 
speaking, or coughing, into a large and empty bottle. 
Amphoric hum requires the existence of a large cavity 
containing air ; and may accompany — 

i. The respiratory sounds ; when loud bronchial re- 
spiratory sounds pass from unperf orated lung through 
a large resounding cavity, and so acquire amphoric 
quality: or when there is a wide fistulous opening 
between a pneumothorax and a large bronchus, so that 
the breath flows freely in and out, a very uncommon 
condition. Communication between the bronchi and 
the pneumothorax is certainly not necessary. Breath- 
sounds seldom become amphoric within a cavity of the 
lung itself. 

ii. The voice, cough, and rales. 

^ Laennec : Ausc. m^d. yoL i. p. 111. Bourdonnement am* 
phorique. 
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iii. The cafdiac sounds heard through a pneu- 
mothorax, phthisical cavity, pneuiiiopericardimn, 
stomach distended with air, or adventitious air-con- 
taining cavity below the diaphragm. 

IL Metallic Tinkling.-— A sound, first alluded 
to by Thomas Willis {p. 70), and compared by Laennec' 
to that which is produced in a metallic, glass, or 
porcelain cup when struck gently by a pin. Metallic 
tinkling is a single sound, which attends breathing, 
speaking, coughing, or even mere changes in position 
of the body. With breathing the sound is mostly 
intermittent, that is, not heard with each movement ; 
with speaking, the sound is produced more constantly, 
especially if the patient speak slowly, with n. period 
between each syllable; with coughing, the sound 
is tolerably constant. Metallic tinkle can sometimes 
be heard by the patient and bystandera without 
auscultation. 

HI. Bell Sound ob Metallic Rino.— This sign 
was well known to Laennec.'^ It is the metallic ring 
of percussion (p. 59) heard by auscultation, that is to 

' Au3CuItationiiiSdiiiU>> vol. i. p. 109. 

* En aiiBCultant k Taido du sttitlioscope, et percutant en inSine 
tempi), on entend une r^sonniinue aeniblable & cetle d'lm tonneaii 
vide, st avilSa par moment de tintemtnt. AuscuRatton mediate, 
vol, i. pp. Ill and 696, Trousseau named the sound 'bruit 
d'airain.' tiaz. dea hapitaux, Apr. 4, I85T. TUere is no reason 
for thinking tliat Launueu percussed witli coins; nor are they 
necessary. 

1 2 
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Btiy, by putting the eau upon tlie chest whilst an 
assistant percusses in the neiglibourhood by means of 
two coins used as plessor and pleximeter. In case 
of a large cavity full of air, a clear ringing sound will 
be heard, of a quality best appreciated by comparing 
it with the sound aSbrded by the same experiment 
performed upon a healthy cheat : it usually suffices to 
compare tlie two sidea of the same body. 

IV. Splashing Sound. — This moat venerable phy- 
sical sign was well known to Hippocrates (p. 79). 
When a large cavity contains both liquid and air, and 
the patient is shaken while the physician applies his 
ear to the chest, a splashing sound is heai-d. The 
splash is often heard, and sometimes produced, by the 
patient himself. 

V. Physical Conditions of AMrHORic Sounds.-^ 
This interesting set of signs, affoi-ded by large resound- 
ing cavities, has been classed under the head of pleural 
sounds, because it is in the pleura tliat the necessary 
physical conditions are moat often met with. These 
conditions ai'e the following : — 

i. A Large Cavity. — The conditions of the metallic 
ring or bell sound have been already explained (p. 59). 
The metallic tinkle may be heard in a cavity not 
larger than a pigeon's egg, provided the cavity open 
into a large air-tube' The amplioric echo and the 

' Kolisko, quoted by Skoda. Markham's translation, p. 135. 
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Hippocratic splash may occur in cavities o£ moderate 
size. The walla of the cavity must be smooth. 

ii. The presence of Air in the Cavity. — Succussion 
Bplaah requires the presence of liquid also. For am- 
phoric echo and bell sound, air alone sufficea. Laennee 
thought that metallic tinkling did not occur unless 
both air and liquid were present in the cavity ; • but 
liquid is not necessary : the intensest amphoric echo 
of breathing sounds, or of rales ; the falling of a drop 
of liquid ; the bursting of a bubble ; and crackling 
friction sounds, pleural or pericardial ; all are possible 
causes of metallic tinkle. 

From the foregoing principles it will be now clear, 
why amphoric echo, metallic tinkle, and bell-sound 
occur in pneumothorax and in large phthisical cavities: 
and why the splash may be produced in hydro- 
pneumothorax, in large phthisical, suppurative, and 
gangrenous cavities, and in hydropneumopericai-dium. 
Sometimes a distended stomach afFoixls the means of 
demonstrating all amphoric sounds : the colon will 
occasionally give succussion splaah and hell aound. 

Appendix to Seotion II 
There are sundry sounds which, although neither 
pulmonary nor pleural, depend upon breathing move- 
ments, 

' AuBcultatioii mediate, vol. i, p. 110. 
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Istly. Peiitoneal Friction, produced lietween the 
liver and diaphragm, may be heard all over the cheat- 
walls on the right side.' 

2ndly. Shoulder- Joint Friction ; that is to say, a dry 
rubbing sound, mostly inspiratory, and heard in the 
suprawpinoua fossa, albeit produced in the shoulder- 
joint. The sound is heard louder as the ear is brought 
nearer the joint, and is heard loudest over the joint 
itself. Some positions of the arm stop the sound ; 
some movements pi'oduce it.^ 

Srdly. Shoulder- Blade Friction, palpable and audible, 
is sometimes, but seldom, due to friction of the scapula 
against the ribs, necrosed or not,^ 

4thly, Muscular Rumbling is often heard during 
au.scultation, but, being continuous, cannot be con- 
founded with pulmouaiy or pleural sounds. 



SECTION III 

AUaCULTATION OF THE HEART 

Laennec brought auscultation of the lungs well nigh 

to perfection, but it was far otherwise with auscultation 

of the heart. He confirmed the truth declared by 

' Sibaon : Medical Anatomy, column H, 
' Gowore : British Medicnl Journnl, Not. 18, 1876. 
° Duahenne ; Electriaatiou loca1isii«: Smo ^it. p. 961. A case 
^atrophy of aernituB magiius. 
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earlier physiciana, that sound attends the heart's 
action : he noted that the sound is double : he dis- 
tinguished murmura, or unnatural sounds : but when 
he essayed to go further, and to explain the sounds 
and the murmurs, he became bewildered and strayed so 
far even as to deny, in the second edition of his work, 
what he had maintained in the first, that at least some 
thrills and some murmurs are associated with valvular 
obetmction.' The errors of Laennec were more serious 
than those of another man would have been : he led 
his disciples (and all physicians were hia disciples) into 
a wrong path ; nor was it until they discovered where 
he had strayed, that other discoveries became possible.'^ 
Three doctrines especially have brought our knowledge 
of auscultation of the heart into its present satisfactory 
state : i. the doctrine that the second sound is due to 
closure of the sigmoid valves ; ^ ii. the doctrine of 
regurgitant murmurs ; * iii. and the doctrine that 



' Auso, med. 2ii(l edit. vol. ii, p. 128. Compare 1st edit. vol. ii. 
p. SIS. ' MalhtiireusemeDt pour le c<£ur, Laennec ii'a paa su y 
enfoncer sa griffe comrae il I'a fait «u pnuraon : ' Duroziea, 
Ualftdies du CiBur, 1891, p. G4. 

' Seo an admirable survey of tlie prt^esa of knowledge during 
the quarter of a century Bucoeoding Laennec, in Diaoasea of Huart : 
1S16: vol. i. p. 31, by P. H. Latham, wlio lived and practJBed 
throughout the whole period. 

■First taught by Carswell in 1S31 : see Mare d'Espine: 
Bechurcbes, etc. : Aroh. giSu. de H£d. Oct. 1831. 

< See chapters on Ultral and Aortio Begurgitation. That the 
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murmurs pass in certain directions, and are heard 
loudest over certain parts of the cheatj according to 
the seat of the valvular disease.' 



Article I.— Heart-Soundb in Health 

The ear, applied to the heart-region of a healthy 
pei-son, will perceive that, for eaeh impulse of the 
heart felt, two sounJa are heard. One sound accom- 
panies the impulse, one sound follows it : wherefore 
the former is called the first or systolic sound (p. 35, 
note) ; the latter, the second or diastolic. The two 
sounds diflFer in character ; the second being sharper 
and shorter than the first. The first sound is heard 
loudest over the fourth or fifth intercostal space, 
just within the left nipple line ; the second, over 
the base of the heart, opposite the third costal 
cartilage. 

There seems to be no doubt that the second sound 
is due to closure of the semOunar valves. But the 
question which concerns the cause of the first sound 
remains much where it was fifty years ago. Let 
others discuss the two gi'eat rival doctrines, whether 
the sound be due to vibration of muscle or to vibration 

Mood regurgitates through Talves dilated or otheTwiae digeased, 
was known long before auacultation yiaa discovered. 

1 See Williama : Diaeaaea of Chest : 4th ed. 1840: p. 268. 
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of valve : and the more so, that mumiura, wliieh con- 
stitute our main topic, are chiefly due to another 
condition, namely, vibration o£ blood. 

Loudneas o£ the sounds : 

i. Whatever weakens the heart weakens the sounds. 
And weakens the first sound especially: indeed, it 
sometimes becomes quite inaudible in patients suffering 
from great vital debility. 

ii. But the loudness of the sounds, as we hear them, 
commonly depends less upon the state of the heart 
itaelf, than upon the quantity of material interposed 
between the heart and ear. Wherefore in fat people, 
in pulmonary emphysema, and in pericardial effusion, 
it is a mistake to assume, because the sounds are weak, 
that the heart's action also is weak. In these cases, 
the arterial pulse is the true guide to appreciation of 
the heart's power, 

iii. For a similar reason, mere posture, which causes 
the heart to fall away from the chest-wall in front, 
weakens the sounds : and therefore they are louder in 
the upright than in the lying posture. 

iv. Unusual loudneas of the second sound is common 
but is insignificant, unless it be the pulmonary second 
sound which is too loud or accentuated as we say. 
Accentuation of the pulmonary second sound (heard 
over the second left interspace) implies an absolute 
increase of loudness, and not a mere relatively greater 
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lou<lne8R as compared with the aortic second sound 
(heard over the second right interspace). For it may 
be that the aortic sound is deficient in loudness, the 
pulmonary sound remaining natural. But this dis- 
tinction Itetween absolute and relative, no doubt highly 
rational, cannot always be made in practice. Accentua- 
tion of the pulmonary second sound often indicates 
iucren-sed tension of the walls and valv&s of the 
pulmonary ai-tery ; the gi'eater tension being due to 
congestion of the lungs, such as occurs especially in 
disease of tlie mitral orifice. Moreover, in such cases, 
this accentuation is probably a sign that the tricuspid 
valve remains competent, and that the right ventricle 
contracts with proper force ; when valve or ventricle 
fails, the accentuation may be expected to disappear, 
FinaUy, the pulmonary second sound is sometimes 
strongly accentuated when there are no reasons for 
suspecting disease of heart or lungs. 

Article II.— Heart-Sounds in Disease 

Sounds, heard over the heart-region, and morbid in 
character, are of two kinds : munnurs and pericardial 
sounds. The discovery of mul-murs was made by 
Laennec' Several physicians seem to have made the 
discovery of perieai-dial sounds ; the earliest published 

' Auacultntion mi^Jiate, lat edit. vol. ii. p. 214. 
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refei-ence to them is found in a book written by 
Coilin.i 

1 I. — MDHMDRS 

Any fundamental change in tlie cliaracter of a. lieart- 
sound, or any superadded sound Iieard over the heart 
region, constitutes a mumiur : pencardial sounds 
excepted. So that it comes to this : we fix a notion in 
our mind of the healthy heart-sounds : and wlien we 
}iear a sound over the heart which tallies not with the 
notion, we say, this sound is either a murmur or 
a pericardial sound. The diagnosis between these 
two kinds of morbid sound will be considered under 
the head of pericardial sounds. 

The physical conditions of murmur have been 
already explained (p. 84). In health, the respective 
sizes of the orifices and cavities of the heart are 
adjusted so tliat no sound is pi-oduced hy blood- 

' DeB diverses mSthodes d'explorntion de. In poitrine ct de leur 
application au diagnostic de ses miladies, 1821 : pericardial 
sounds (called craquement de cuir neuf) are spoken of on pp. Gl 
and 115. Collin was Latnnec's chef de olinique; but Laennec 
disbelieved in pericardial frictiou sound; Ausc. niiJd. Snd edit. 
1S26, vol. ii. p. 446. P. M, Latham discovered a sound which he 
deemed to be due to periooi-ditis, at St. Bartholomew's Hospital in 
18211 : see Hope : Treatise, 3rd edit. p. 72, 1S89. See also Latham's 
own book, vol. i. p. 101, for a history of the successive discoveries 
by which endocardial and exocardial murmurs came at length to 
be distinguished. Latham himself (i. p. 124) assigns the credit of 
finally establishing the docti'ine of pericardial friction to Watson 
and Stakes. 
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currents. But whatever contracta an orifice, whatever 
dilates a cavity, whatever estaUishea an orifice 
cavity where naturally none should be, will disturb 
the even flow of blood, and produce vibration and 
a murmur. 

The prime division of murmurs, audible over the 
heart, is drawn between those which are i-eferable to 
the heart itself, its walls, orifices, cavities, and contained 
blood ; and those which are referable to the great 
vessels next the heart. Hence the distinction between 
cardiac and vascular murmui-s. 

Class I.— Cabdiao Mckmurs 
The physical conditions of murmur are fulfilled, in 
the case of the heart, at its orifices, and there only : 
at least we know little or nothing of cardiac niuvraura, 
which are due to any other condition than that of 
fluid veins produced at orifices. But we cannot 
aSinn this doctrine to be universally true, without 
much hesitation, when we bear in mind how gi'eat the 
obscurity which hangs over the nature of many heart- 
murmurs. The orifices of the heart are of two kinds, 
some are provided with valves, and some are not. 

i. Valvular Orifices.— Each valvular orifice both 
admits the blood and shuts it off; and whether open 
or closed, may give rise to mui-mur. Murmur arises 
at an open orifice when its size is too small with 
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respect to the cavity beyond: that is to say, the 
orifice is narrowed, or the cavity is dilated, or botli 
these morbid states concur. Murmur arises at a closed 
orifice (or Bayrather,at an orifice which naturally should 
be cIoHed), when it is not closed, hut leaks, and allows 
the blood partly to pass back into the cavity whence 
it came. Murmurs produced at an open orifice, and in 
the natural current o£ the bloofl, are called onward, 
obstructive, or constrictive murmurs : murmurs pro- 
duced at a closed orifice, and against the natural 
current of the blood, are called backward or regurgi- 
tant murmurs. 

ii. NoN-YALVULAB Okifices. — To wit, the orifices 
of the venae cavae, of tlio pulmonary veins and the 
perforations o£ the auricular or ventricular septum 
found in congenital malformations, or established after 
birth. But these non-valvular orifices are very seldom 
the seat of munnur. Munnur may perhaps arise at 
the mouth of a large vein when the related auricle is 
much enlarged, and the rush of blood is strong.' An 
ojjen foramen ovale has sometimes seemed to be a 
cause of murmur, different, in difierent cases, as to 
the place and time where it is best heard. Perfora- 
tion of the base of the septum ventriculorum may be 
attended by loud murmur. 

Murmurs were once characterised according to their 
' Soe Markhsm's case, before cited (p, S 
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acoustic ([iiftHties, whether blowing, filing, rasping, 
sawing; but these are vain distinctions; in order to 
render munnure serviceable in the tliagnosis of disease 
we now regard two only of their properties, namely, 
their Place and Time. 

I.— Place of Cardiac Mubmurs 
In general, a murmur is heard best at that point of 
the surface of the Ixidy which is nearest to the orifice 
whereat the murmur is generated. So that it becomes 
important to determine the relation which the orifices 
of the heart bear to the cheat-wall. The Pulmonary 
orifice lies behind the second left interspace, close to 
the sternum : the Aortic orifice lies on the same 
level, behind the sternum : tlie Tricuspid oritice reaches 
from the sternal end of the thiixi left intercostal 
space to that of the fifth i-ight rib ; the Mitral orifice 
lies on a level with the upper border of the third left 
cartilage, close to the edge of the sternum, and slightly 
behind it. And let it be noted that the mitral orifice 
lies much more deeply than the rest. But munuurs 
are not always conducted the shortest way to the 
surface. The conducting power of the tissues inter- 
posed between a valve and the chest-wall, and the 
direction of the blood current, have much to do with 
determining the point at which a murmur is heard 
loudest. 
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i. The influence of superjacent tissues is well ex- 
emplified in the case of aortic and mitral murmurs. 
Both orifices of tlie left heart lie deep in the chest. 
The aorta hccoiucs most superficial just above its 
valves, and is there almost in contact with a good 
conductor of sound, the sternum : wherefore aortic 
murmurs are well conducted up and down the 
sternum, and along the attached cartilages : so that, 
in fact, an aortic murmur is sometimes heai-d louder 
at the xiphoid cartilage than at the second intei-costal 
space. The mitral orifice, huried beneath heart and 
lung tissues, may be said, for purposes of au.scultation, 
to become most superficial where the cavity of the 
left ventricle becomes moat superficial, that is to say, 
at, or just above the apex of the heart; and here, aa 
a rule, mitral munnurs are heard loudest, 

ii. The influence of the blood-current (or of con- 
vection, as it has been called) is exemplified by both 
mitral and aortic murmurs. Obstnictive and re- 
gurgitant aortic murmurs are well conveyed by the 
blood along the arteries, and a regurgitating munnur 
may be conveyed by the reflux of blood towards the 
apex of the left ventricle. Mitral regurgitant munnur 
is sometimes conveyed by reflux into the auricle, so as 
to be heard over the third left cartilage. 

When the heart is displaced, that is to say when 
the relation between its valves and certain points of 
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the chest-wall is changed, the place of miirmui-s i 
ikewise changed. This and many other difficultief 
and doubts, which we meet with in the exact location 
of mui-mura produced at the different valvular orifices 
will be discussed in the second part. 

IL — Time of Cardiac Murmurs 
A complete cycle of the heart's action may be 
divided into four periods, i. Auricular period: no 
attended in health by any sound : auricles contract 
ng. ii. Ventricular period : accompanied by firs 
sound : ventricles contracting, iii. Arterial period 
attended by second sound : aorta and pulmonari 
artery contracting, iv. The period during which the 
leai-t is at rest : unless they are right who maintain 
Galen's doctrine of an active ventricular diastole 
Che subject requires a further development, thus : — 
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The time of murmurs is determined in two ways : by 
reference to the sounds and to the impulse of the heart 
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L By reference to the sounds, munnurs are most 
accurately timed. When both heart-sounds are heard, 
it will not be difficult to say that a murmur precedes, 
accompanies or follows a certain sound. When one 
BOUnd only is heard, we have to find out whether it 
be the firet or second sound, and this is not always 
easy. When one sound only is heai-d at the apex, 
two sounds are sometimes heard at the base : the 
sound wanting at the apex is commonly the second. 
When neither sound is heard at the apex, one sound 
(especially the second) or both sounds may fee heard 
at the base. 

ii. By reference to the impulse. Murmurs which 
accompany the impulse may be deemed systolic, in 
the absence of evidence to the contrary. Yet be it 
borne in mind that the impulse is not strictly systolic, 
but is also praesystolic and post-syatolic (p, 36). 

iii. Less trustworthy means of determining the time 
of a murmur are these. By reference to the arterial 
pulse, especially in the neck. By reference to a val- 
vular thrill, if any there be, in which case, the thrill 
and murmur being due to the same vibration, what- 
ever the relation of the thrill to the impulse, such will 
be the relation of the murmur also. 

The time of some murmurs is not constant. This 
is true of mitral murmurs in particular: a murmur, 
praesystolic when the patient is first seen, may become 
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^^M Bystolic before long. Bat more of this hereafter (pt, 
^1 ii., chap. 32). 

^" III,— Meaniko of Cahdiac Murmurs 

i. Systolic murmurs referable to Auric ulo- Ventri- 
cular (or cuspid) orifices indicate reflux of blood : to 
Arterial (or sigmoid) orifices indicate constriction or 
obstmction at or just above the orifice, unevennesa of 
the conuB arteriosus, dilatation of the aorta or of the 
pulmonary artery, or perforation of the septum ventri- 
culorum. 

ii. Diastolic (and praesystolic) murmurs produced at 
Cuspid orifices indicate constriction or obstruction of 
the orifice : at Sigmoid orifices indicate reflux of blood, 
or dilatation of the vessel above the valve. 

But the matter is not so simple as this. Just a.s 
the nature of the first sound is more doubtful than 
that of the second, so is the nature of systolic murmurs 
more uncertain than that of diastolic (and praesystolic) 
murmurs. Diastolic (and praesystolic) murmui-s indi- 
cate in most cases, if not in all, permanent structural 
(organic) disease. But systolic murmura are often tem- 
porary and unattended by any other evidence of heart- 
disease : indeed, as will be shown hereafter, their 
meaning is often doubtful (p. 260). 
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IV. — Loudness of Cardiac Mdhhubs 

i. Some mui'murs (especially mitral and tricuspid 
munnurs), whicli are audible whilst a patient is lying, 
become much less loud or even disappear when he sita 
or stands : and some murmurs are louder in the erect 
poature ; but this is less often the caae. Wherefore we 
muBt examine our patients in both upright and lying 
postures before we pronounce concerning the presence 
or absence of murmur.' Many mistakes are due to 
neglect of this rule. 

ii. Pi-essure upon the heart region sometimes makes 
a murmur weaker. On the other hand, pi'esaure upon 
the upper part of the sternum or over the pulmonary 
artery will beget a systolic murmur in some young 
peraons. 

iii. The loudness of some murmurs is under the 
influence of breathing ; thus, a systolic apex murmur 
may be louder during inspiration than during expira- 
tion; and a tricuspid systolic murmur may become 
inaudible at the beginning of expiration. 

iv. Murmurs are loudest sometimes when the heart 
beats forcibly, sometimes when it beats quietly ; they 
are sometimes inaudible except at these respective 
times. In a doubtful case, it should always be a rule 
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(if possible) to end by examining the heai-t when it has 
been mstde' to throb by exertion. 

V, The loudneaa of a murmur depends much upon 
the swiftueaa of the bloo<l-current ; hence, when the 
current ia weak and hIow there may be no murmur, 
even although tl»e valvular disease is great. What- 
ever weakens the contraction of the heart weakens 
the current : hence a murmur often becomes inaudible 
in the course of infectious fevers, in aayatoly, in the 
dying state, and in other such conditions. 

In short, murmura are apt to be very variable : they 
come and go, they shift their place and time, in a 
manner which makes it seldom wafe to depend upon 
a single examination.^ 

v.— REDUrLICATION OF HEART-SOHJiDS 
A heart-sound is said to be reduplicated when, 
instead of being a single sound, it seems to be broken 
in two, doubled or repeated. Sometimes the sound is 
completely doubled, that is to say, in the place of one 
sound there are heard two sounds, with a distinct 
interval between them. But more ofteu the redu- 
plication ia incomplete, or subintrant, that ia to say, 
before the first portion of the doubled sound is con- 
cluded, the second begins, 

' Uurmurs (Gspeciall; muaicsl marmurH) and eyen loud heart- 
•ounda cnn samotimva be heard at a dlttntlco from Ihe cheat : aee 
UooTo'a paper (referred to on p. SO, note). 
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L— Simple Eedtjplicatiosb.— Most i-eduplications 
seem indeed to be nothing more than repetitions of a 
natural heart-sound, iirst or second, as the case may be. 
The component eJements of the sound are sundered 
more or less, and do not exactly concur in point of 
time. Keduplication of the second sound, for instance, 
is believed to show that the pulmonary and aortic 
sigmoids do not close at the same time: if we would 
fain go ftti'ther and understand why they do not shut 
simultaneously, we find ourselves heset by doubts and 
gues,ses. The conditions of the firet sound being un- 
certain, it is not safe to attempt an explanation of its 
reduphcations. Reduplications are constant or incon- 
stant; they attend every beat of the heart, or some 
beats only. Constant i-eduplication sometimes indicates 
serious disease, for instance, the second sound is often 
doubled at the base of the heart in the case of ob- 
struction at the mitral orifice. But reduplication is 
usually iiiconstaut, iut^nnittent, the sound being 
doubled with some beats of the heart, and not with 
others. This intermittence ia found to bear a close 
relation with the movements of breathing : so that the 
tirst sound doubles at the end of expiration and the 
beginning of inspiration ; the second, at the end of 
inspiration and the beginning of expiration. The 
second sound is much more frequently reduplicated 
thau the tirat. 
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n. Reduplication Muimc'iis. — Were reduplica- 
tions all of this simple kind, they would hardly need 
much notice. But some seeming reduplications of a 
heart-sound are indeed murmurs ; that is to say, a 
murmur is added to the heart-sound, or a murmur is 
split into two sounds, so as to simulate simple redupli- 
cations. 

False Reduplication of Second Sound.— Bouillaud ' 
was the first to describe a bruit de rappel {cantering), 
that is, a seeming reduplication of the second sound, 
heard at the apex-l>eat. A praesystolic murmur also 
is usually present ; whether this !» so or not in a given 
case, the double sound is to be looked upon as being a 
divided iliastolic murmur, and a token of mitral con- 
atnction. la fact, cantering sometimes alternates with 
a diastolic apex-murmur ; that is to say, a prolonged 
diastolic murmur, which is the more constant sign of 
a mitral constriction, will disappear from time to time, 
and be replaced by well-marked cantering. 

Clasb II. — Vascclar Murmcrb 

There ai-e murmurs which, though heard over the 
heart region, are believed to be produced not in the 
heart itself but in a large vessel near it. They are 
either of uncertain nature or of uncommon occurrence. 



' TraiW : 2iiie adit., IBil ; vol. i. p- 213, nnd vol. ii, p. 3*5. 
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i, A murmur, systolic, loudest in the aortic or 
pulmonary region, often occurs in the state of anaemia. 
Forasmuch as it is still a matter of debate whether 
the munnur be valvular or vascular, and whether it 
be always due to one and the same condition, tlie 
further consideration of this topic will be most con- 
veniently deferred to the second part (chapter 40). 

ii. A mtirmur, diastolic, loudest in the aortic region, 
IS sometimes (hut seldom) associated with rigidity and 
dilatation of the aorta, the valves being healthy 
(part U. chapter 34). 

iii. A murmur, diastolic, loudest in the pulmonary 
region, is sometimes (but seldom) due to openness of 
the ductus arteriosus (part ii. chapter 41). 

iv. A murmur, diastolic, loudest over the fourth left 
cartilage, may be due to an opening formed between 
aortic aneurysm and the pulmonary artery.^ 

t II.— FEKtCABDIAL SOUNDS 
No sound ia produced by the movement of healthy 
pericardial surfaces upon each other. 

In diseased states of the pericardium two kinds of 
sounds may be heard : friction -sounds, and sounds duo 
to the presence of air and liquid in the cavity. 

I. PERICARDIAL FRICTION. — It is convenient to 
consider pericardial friction -sounds with reference to 
■ Wade: Medioo-ohir. TrnnB.. vol. xl!v. p. 311. 
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their diagoosiH from endocfttdial sounds. The most 
important diagnostic characters of friction-sounds are 
these :^ 

i. The special quality Bometimes suffices for the 
diagnosis, being distinctly rubbing or scraping; but 
often enough tliis quality is ill-marked or absent. 
ii. Friction-sounds are mostly of limited extent, heard 
over a small portion only of the heart-region, especially 
at its Imse ; they do not follow the laws laid down 
with regard to the points of greatest intensity, and 
the conduction of endocait.lial munnurs. Indeed, 
there is no part of the heart-region where friction- 
fiounda may not be lieai-d loudest A loud friction-sound 
.11 be heard, not only all over the heart-region but even 
all over the fi-ont of the chest, nay even at the angle of 
the .scapula : though, in these latter cases there ia mostly 
marked and sudden weakening of the sound so soon as 
we pa-ssaway from its placu of origin. Frietiou-sound, 
.like murmur, may, when very loud, be audible at 
a distance from the patient's body. Friction-sounds, 
wliicli at fiiiitt, on account of their place and their 
quality, simulate munnurs, sometimes shift their 
place, so as to become loudest at spots where murmurs 
ai-e seldom heard loudest A sound which shifts its 
place from day to day is pericardial, iii. Friction- 

k sound is mostly .'<ystoIic and diastolic, being loudest in 
the .systole ; sometimes systolic only, or even diastolic 
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only. A sound, which is at onetime eyetolic and anon 
diastolic, is pericardial, iv. Friction-sounds are not 
intennittent like reduplications, v. The unchanged 
heart-aoTinds are sometimes heai'd through friction, 
vi. Friction-sounds often give a notion of super- 
ficiality, be it explained as it may. vii. Palpable 
vibration sometimes attends them. viii. Their loud- 
ness is sometimes increased, sometimes decreased, 
sometimes stopped, by deep inspiration, ix. The 
loudness is sometimes increased, sometimes decreased, 
by pressure, x. Friction-sounds may be modified by 
change in position of the body. Their place of greatest 
loudness may be thus made to change : this is very 
charaeteristic. Friction -sound sometimes disappears 
when the patient sits up, possibly on account of 
a small quantity of fluid which comes forward so as 
to separate the pericardial surfaces : but the same 
change in position sometimes removes endocai-dial 
murmurs (p. ISl). Friction- sound, not to be heard 
otherwise, is sometimes produceil when the patient 
lies upon his left side, whereby the position of the 
heart is much changed, xi. In pneumopericardium 
friction-sound inay acquire the character of metallic 
tinkling. 

Whatever roughens tlie pericardium can produce 
friction -sound : excessive vascularity, exudations, 
haemorrhages, adhesions, and white patches. 
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II. WATEB-WHEEL AND SIMILAR SOUNDS. — In the 
ancommon condition of effusion of liquid and air nigh 
to the heart, wliether within the pericardium or out- 
side it, peculiar sounds are heard. Sometimes they 
resemble amphoric pleural sounds, namely, amphoric 
hum (attending heart- sounds or friction), metallic 
tinkling, and splashing. Sometimes the sound is like 
a rale, bubbling or gurgling. Sometimes the .sound 
is clacking or chopping, like the noise maile by the 
floats of a water-wheol (bruit de moulin).' AJl these 
sounds are alike in this, that they depend upon move- 
mentB of the heart, are independent of breathing 
movements, and persist when the breath is held. 
When the pericardium is uninjured, the sound does 
not last more than three or four days. 



I There are sounds which, although dependent upon 
movement of the heart, are neither caKliac murmurs 
nor pericardiac friction-sounds. 
IT I. Pulsatile Pulmonary Sounds, that is to say, 
pulmonaiy sounds produced or altered by movement 
of the heart or of the great vessels,^ 
kite 
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' First described bj Bricliet^au : Arcli. g< 
tome iv.:1811: p. 331. 

' Laennec : Auscultntion mediate, vol. 
altered brenthing sounda nnd crepitatiou. 
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i. The respiratory sounds of the healthy left lung 
may be ao affected by movement of the heart as to 
simulate its murmurs. The conditions of this occur- 
rence are not well understood : pleural adhesions, such 
as to fix the lung over the pericardium, are often 
present. The diagnosis lies, not in the quality of the 
sounds, but in the fact that they concur with a certain 
respiratory movement, as well as with a certain cardiac 
movement. They are mostly systolic and inspiratory ; 
less often diastolic, or expiratory. They usually 
cease to be produced when the breath is held. They 
are sometimes heard only in the upright posture of 
the body : but as a rule they are rendered less loud, or 
they even disappear, on changing the lying posture 
for the erect. 

ii. The respiratory sounds of a cavity (phthisical, 
bronchial, or pneumothoracic), may be altered by the 
movements of the heart or aorta in a similar manner. 
These false murmurs also are mostly inspiratory and 
systolic, or systolic and diastolic ; seldom expiratory. 
They are heard best over the cavity, but they are 
sometimes conducted far, even over the whole chest. 
And, in the case of phthisical cavity, even along the 
windpipe to the mouth, so as to bo heard at a distance 
from the patient, when the mouth is opened widely 
(pulse-breath, see p. 140). The cavity is either close 
upon the heart and aorta, or is connected with them 
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by a solid mass {such as Bolidified lung, or enlarged 
lymphatic glands), wliich is apt to convey the cardiac 
movement'^. In cases uf phthisis, a strong aortic 
impulse can sometimes be felt where the false murmur 
is heard : for instance, in the third right intercostal 
space, close to the sternum.' 

iii. Rales also may be produced, and especially 
crepitation. It is systolic, and is most likely due 
to the entry of air into vesicles partly or wholly 
collapsed, the movement of the heart causing a local 
inspiration in the portion of lung which lius upon the 
pericai-dium. The ci'spitation ceases to be produced 
when the breath is held after a deep expiration, 

If II. Pulsatile Friction Sound generated in the 
pleura, of both respiratory and cardiac rhythm, some- 
times is heard. Friction heard behind or alongside 
the sternum, from the second to the sixth rib, is most 

I likely pericardial. When a friction sound is heard at 
' By tUtening to the open mouth of a pEi'soti lirenthiug quietly, 
a gentle puffing aoiind can Hometimes he heard to attend eacli 
heat of the lienrt during eTcpiration. This Pulse-breath was 
dOBcribed first by Ridelyffe Hall (Mod. Chir. Trans, for 1862 : 
vol. 45, p. 167), and. afti^nrnrds by David Drnmmond (Brit. Med. 
Journ., Oot. SI, 1S82 ; p. 773). Drummund auscultates with a 
peculiar etethoacopo, ono end being put into the patient's mouth : 
by this means apulse-breath (or oral whiff) can be heard in h«althy 
people when the heart is beating forcibly. The diseases which 
favour the occurreuce of pulse-breath are aneurysm of the aorta, 
and cavity within the lung. The sound, when land, can be heard 
by ansBultatlan of the trachea. 
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other parts of the heart-region, the diagnosis is not 
easy : pleural friction usually ceases when the hreath 
is held, but this is not always the case ; and there is 
no doubt that true pericardial friction may sometimes 
be stopped in that manner. 

i[ III. By the name of Metallic JiDgle, Laennec ' 
meant a sound which is heard when the stethoscope 
is applied to the chest, whilst some bony part near by 
(such as the clavicle or spine) is percussed. When the 
palm o£ the hand is put over the ear and the back of 
the same hand is tapped, we hear a loud metallic 
jingle. A sound of the same kind is sometimes heard 
when wc listen to a heart which is beating forcibly ; 
in this ease, it ia commonly supposed that the stroke 
upon the ribs causes the sound. For my own part, 
I suspect that resonance of the meatus auditoriua 
externua has much to do with the production of a 
metallic jingle. 

Auscultation as applied to the large vessels of the 
mediastina will be treated of hereafter. 



' Mngia Buacultnndum qiinm auiliendum 
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AUSCULTATION OF ARTERIES 

Two kinds of sound are heard by auscultation of 
arteries : conducted sounds and murmurs produced in 
the pait ausculted. 

I. CoNDUOTED Sounds. — The heart's sounds and 
murmurs, especially the second sound, and aortic or 
mitral murmurs, are conducted along the arteries ; not 
usually, however, farther thsin the carotids and sub- 
clavians. Yet very slirill diastolic murmurs produced 
at the aortic orifice, may sometimes be heard so far 
away as in the radials. 

II. Murmurs Produced in the Spot Auscul ted.— 
These are either spontaneous or factitious. 

1[ I. Spontaneous Arterial Murmura. — These are 
aneurysmal or subclavian. 

i. Aneurysmal. — The systolic murmur which ia 
sometimes produced in an aneurysm, is believed to be 
due to formation of a fluid vein at the mouth of the 
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aneurysm. Formation oi' a fluiJ vein requires that 
the cavity containing fluid blood be considerably wider 
than the mouth of the sac, and that the blood current 
be swift enough, 

ii. Subclavian. — A systolic murmur, seated in the 
subclavian artery, is sometimes heard below the 
clavicles, mostly on the left side. The murmur is 
often inconstant or temporary, Forasmuch as it 
cannot be said to denote any form of disease, it seems 
unnecessary to discuss the doubtful conditions under 
which the sound is supposed to occur, 

H II. Factitious Arterial Murmurs, due to com- 
pression of an artery by the stethoscope, are systolic 
or diastolic. 

i. Systolic Murmur. — In healthy persons, a slight 
compression of the larger arteries will generate a soft 
murmur, systolic with reference to the left ventricle. 
In some forms of disease, notably in hypertrophy of 
the left ventricle, and in chlorosis, firmer pressure 
makes the murmur harsh and whizzing. Moreover, 
under these conditions, a murmur is producible in 
smaller arteries ; such as the volar. 

ii. Diastolic Murmur has long been known;' but 
Duroziez was the first to study it more particularly." 

' Bouilluml : Traito r 2me id., 1841, vol. i. p. 328. 

' Duroziez : Arch. giin. de miSd, : suries v. vol. ivii., 1801. To 
oontemplate tlie vast extent of literature devoted to this veiy 
inusaiAeant topic is auuiziug and amuaiug. 
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It us neeeasuy to bear in mind that diastcdie 
monniir, produced at tlie aortie orifiee, is sometimes 
conveyed to great distances along the arteries. But 
diastolic mnnniir of tlus kind leqoifes no compression 
of the arlery to make it andihle. 
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SECTION II 

INSPECTION OF VEINS OF NECK 

What examinfitiou o£ the arterial pulse is to detec- 
tion of diseases of tlie left heart, such is examination 
of the veina to detection of diseases of the right heart. 

Inspection of the veins of the neck ia directed to 
two points ; the fulness of the veins, and the move- 
ments which the contained blood t 



1 !.■ — FL'LNESa OF THE VEINS 

In health the external jugular alone ia visible, and 
even that vein, oftentimes, only in the lying posture. 
In disease both veins are sometimes dilated to the size 
of a finger. Overtilling of the veins ia either transitory 
or permanent. 

i. Transitory overfilling Eiccompanies powerful ex- 
piratory movements ; which produce such an amount 
of pressure within the intrathoracic veina, that the 
valves at the mouths of the jugular veins are shut, 
and the blood flowing down from above cannot pass 
into the innominata. Inspiration reverses all this; 
the veins are emptied, and collapse. Repeated tran- 
sitory overfilling of the veins is followed at last by 
permanent dilatation of them, a fact seen in patients 
who suffer from chronic pulmonary catarrh. If in 
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these persons when there ia no cough and the veins 
are invisible, we plaee our finger just above the clavicle 
so as to obstruct the external jugulai' vein, it at once 
swells up and manUests the amount of its dilatation ; 
which may be taken aa a mark of the degree to which 
the patient's tissues have suffered in conseijuence of 
cough. 

ii. Permanent overfilling of the jugulars is mostly 
associated with overfilling of the right auricle ; but, 
obviously, any obstruction to the upper vena cava, 
or to the innominata (by compression, thrombosis, or 
stricture) will have the same effect. 

1 II.— M0VEMKNT3 WITHIN THE VEINS 
Besides the respiratory movements which have just 
been desciibed, the blood within the veins often 
undergoes movements which are dependent upon the 
heart's contractions. The most obvious kind of venous 
pulsation is that seen in veins visibly distended. 
There is a degree of distension which checks pulsation: 
for this reason, pulsation sometimes attends only the 
upright posture of the body, when the veins are less 
distended ; and disappeai's in the lying posture, when 
the distension becomes greater. Moreover, pulsation 
of the jugular veins can often be seen, when the 
veins themselves ai*e quite invisible; just as the pulse 
at the wrist can be felt, but not the artery of a healthy 




VENOUS PUI^ATION 



man. There is usually no difficulty in distinguishing 
thib venous pulse; it ia less decisive and definite, more 
fluttering and quivering (dicTOtous, tricixitous) than 
the arterial pulse; and the finger, put upon the 
pulsating vessel, stops, but seldom feels, the pulsation. 
Venous pulsations are praesystolic or systolic. 

i. Praesystolic pulsation ^ of the jugular veins may 
be sometimes seen in persons who are free from disease 
of the heart. Anaemia and the horizontal posture 
favour this pulsation. It is followed by a systolic 
emptying of the vein. This praesystolic pulse is 
believed to be due to sudden arrest of the ooward 
venous flow during the auricular systole : the systolic 
emptying of the vein to a sudden aunculai- diastole. 
Praesystolic jugular pulsation iu disease may be due 
to regurgitation of blood into the vein, 

ii. Systolic pulsation in the veins is due to the 
ventricular systole, indirectly or directly, A direct 
systolic pulsation signifies a reflux of blood out o£ the 
ventricle ; the tricuspid valve being incompetent. 
When the valve is competent, we may call the pulsa- 
tion indirect. 

a. Indirect systolic pulsation ia explained in different 
ways, and perhaps is not always due to the same 
cause. It has been supposed that the tricuspid valve 

■ Firat notad by Puplium : Culiliu Quart. Jouru. Mod. Sc. 1S65 : 
vol. xix. p. 160. 
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IB raised, by the ventricular systole, into a sort o£ 
dome, convex towards the auricle; and hence an 
impulse backwards to the blood in the venous system ; 
counteracted, however, unless the overfilling of the 
veins be great, by the diastole ot the auricle. It has 
been suggested that in some cases the systolic filling 
of the aorta compresses the distended intrathoracic 
veins, and thus produces a movement in the jugulars. 
^. Direct systolic pulsation, being due to propulsion 
of a wave of blood from the right ventricle into the 
jugular veins, requima that both tricuspid and venous 
valves be incompetent.' It is easy to ascertain 
whether the venous valves are competent or not; 
namely, by compressing the veins in the upper part 
of the neck, and observing whether they are filled 
with blood from below or not. But it is not so easy 
to determine reflux through the tricuspid valve ; that 
is, to distinguish between direct and indirect systolic 
pulsation. The diflerence is only one of degree: 

I pulsation is less marked when indirect than when the 
' Joli. M. Lnnoisii, De motu cordis vX nni'urysjnntibus. Lugd. 
Bat. 1710. PropoB, ivii. ' Inluirere meohanieam rntioneni, ob 
quamiDdiIatatiDniboBrndiclaCsvse,AunGUlae,et Veittriculi destri, 
IpMB venue Jugulares viciailm dilatentur, fluctaent, mirisque 
roodia Hgitontur, et conoidant.' The cause is aBserted to be a. 
regursitiition of bloud througli tlie tricuspid valve. Loncisi refers 
to Hombert as having made the same observation in a paper 
published in the Prooeedings of the Parisian Auademr of Sciences 
In ITOi. See also Stokes : Diseases of Heart, 1864 : p. 199. 



^ 
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Fig. 13. 





TbACINOS of JUQULIR PuiAATION : FROM FrIEF 
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tricuspid valve is incompetent : for in the latter case 
blood is pumped out of the ventricle into the veins 
under sti'oug pressure. In both canes, however, 
systolic jugular pulsation is an impoi-tant sign of an 
affection of the right heart : for even if, in a given 
patient, there are no grounds foi' supposing the 
tricuspid valve to be ineompettint, the pulsation 
indicates an engorged state of the nght chambers, 
audi as will dilate them, if it continue. For this 
reason, in miti-al disease, jugular pulsation often 
precedes any evidence which pereussion affords of 
secondary distension of the right heart. When the 
pulse is very sti-ong, it is sometimes palpable, or even 
thrilling.' 

By the sphygmograph applied to jugular veins, 
pulsating in cases of diseased heart, the venous pulse 
is found to be dicrotous ; but dicrotous in a manner 
different from the aiterial pulse. The venous dicrotism 
occui-s in the rise of the blood-wave. The firat or 
smaller impulse coincides with the auricular contrac- 

Ition ; the second or chief impulse with the systole of 
the ventricles. Sometimes there is an impulse at the 
very end of the fall of the pulse-wave: .supposed to 
indicate repletion of the cavities of the right heart, a 
sudden stop being put to the entry of more blood. 
sup. 



' In the case of rupture of aortic aiiouryam into the yena cava 
Biiperior,Byatolic pulse and thrill are present in the veins of the neck. 
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SECTION III 

AU9COLTATI0N OF VEINS OF NECK 

By means of a atethoscope placed upon the side of 
the neck, there is often to be heard a humming sound; 
which waa first referred to the veins by Ogier Ward.' 
This venous hum is usually continuous ; but other 
murmui-s, which are intermittent, are sometimes heard 
in tlie veins, 

^ I, The Continuous Venous Hum, although 
especially well heard in chlorotic patients, occurs in 
many healthy persons. Pressure with the stethoscope 
is doubtless a frequent cause of the murmur. But a 
venous hum, in chlorotic persons, is independent of 
pressure, and is believed to depend upon anatomical 
conditions. The internal jugular vein is adherent, at 
its lower end, to the cervical fascia, in such a manner 
that, when the venous system shrinks in capacity and 
ailapts itself to a lessened bulk of blootl the part of the 
veinspokenof cannot shrink, and so becomes relatively 
dilated: hence a sonorous fluid vein.^ The more rapid 
the flow of blood the louder the hum : hence it is 
louder in the erect than in the lying posture ; and is 
stopped by whatever pixjduces stagnation of blood in 
the vein. Hence, also, in most cases, although the 
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nmnnur is continuous, yet it ia subject to rhythmical 
increase of loudness; both during the inspiratory 
draught of blood from the veins, and during the 
ventricalar systole, that is, during the auricular 
diastole, when the venous current begins again to 
flow fi-eely. 

^ u. Intermitting Venous Murmurs, praesyatolic, 
systolic, diastolic, have been described, but many are 
doubtful and none of the least importance.' 



SECTION IV 

EPIOASTBIC PCLSiTION 
^ I. Pulsation of the epigastrium depends upon — 
I. Conduction thereto of the impulse of the heart : 
i., when it is lieating more strongly than usual : ii., 
when it is dilated: iii., when it lies lower than 
natural ; a condition mostly due to depression of the 
diaphi-agm (p. 155); iv., when it is displaced to the 

I right (p. 38). 
II, Pulsation of the abdominal aorta, or of the 
Fr 
So. 
181 
ha 



Sea Parrot: Arch. gin. de M^d„ June, 18GT, p. 6i9. Also 
Friedreich, Krankhpiten dea Heriens, 2iid edit. p. 96 ; Einger and 
Sainubury: Lancet for 1891, vol. ii. pp. 1,S12 and 1,268, aud for 
~ 1, vol. i. pp. 740 and T90. Hurmui-a heard in the femoral veins 
have heen studied by Schreiber (Deiitach. Arch, ftir klin. Med. 
vol. 28, p. 2«), Beau (TraiW, p. 116), and Friedreich tBeriin klin. 
Wooh. for 1874, No. 48, p, 611). 
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coeliac axis, or of an aneurysm, or of a tumour seated 
upon the abdominal aorta. 

III. Regurgitation of blood into the hepatic veins, 
consequent upon dilatation of the right heart, and 
causing systolic pulsation of the liver; a phaenoinenon 
first observed by Friedreich.' Hepatic pulsation was 
noted so long ago as the time of Senac ; but the older 
physicians believed that the liver merely conveyed 
an impulse from the heart, vena cava, or aorta. The 
distinction between the two kinds of pulsation, con- 
ducted and refluent, depends upon the following 
considerations, i. Whether the heart or any adjacent 
organ be pulsating powerfully and extensively : it is 
seldom difficult to distinguish between the slow, gentle 
venous pulse, and the quick, strong heart impulse. 
ii. Whether there be signs of tricuspid disease, and, 
in particular, whether the jugular veins aflbrd a 
regurgitant pulse, iii. When pamcentesia for ascites 
has been performed and the abdominal walls are left 
very flabby, the liver can sometimes be grasped, and felt 
toexpand.like an erectile tumour,at the timeot impulse. 

T[ II. Recession of the epigastrium, systolic, oc- 
casionally simulates pulsation, and when well marked 
is probably due to pericardial adhesions.' 

■ See Hahot : Des battementa du foie : Paris, 1869. 
* AsBociated, in Coplnntl's cane (Diet, prnct. Med. vol. ii, p. B14), 
with cup-shaped depreaaiau of the b1 
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POSITION OP DIA.PHBAQM 

In many diaeasea of the chest, it becomes an impor- 
tant element in diagnoais to ascertain the position of 
the diaphi-agm. Strictly speaking, we determine the 
lower limits of the kings and heart, the upper limits 
of the liver, spleen and stomach, and deduce the 
position of the diaphmgm from these data. For this 
purposeall the means of physical examination are more 
or less serviceable, but percussion is especially useful. 

^ I. In Health. — By inspection, the position which 
the diaphragm held before puberty may be roughly 
determined (p. 15). Ey palpation, the position of the 
heart's apex-beat, and the point where vocal vibration 
ceases, are ascertained. Ey percussion, the lung, at 
the end of an ordinary inspiration, is found to reach, 
in the sternal line the lower bowler of the sixth rib, in 
the nipple line the upper boi-der of the seventh rib, in 
the asillai-y line the lower border of the seventh rib, 
in the scapular line the ninth i-ib, and in the spinal 
groove the eleventh rib. ITie lung, during qniet 
breathing, fills not the whole pleural cavity, but 
leaves it unoccupied at the part most distant from the 
bifurcation of the bronchi, namely, at the semicircular 
channel formed by the chest-wall and the diaphragm 
where It shelves downwards to be attached to the 
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riba. This unoccupied portion of the pleural sac has 
been named the eomplemental space ; there the costal 
and diaphragmatic pleurae are in contact, 

If 11. In Disease. — The disease may be such as to 
afford an obvious impediment to physical diagnosis, 
by destroying the resonance of the parts above the 
diaphragm. Which is the case in solidification of the 
lower lobe of the lung, and in liquid pleural effusion. 
When the lung is solidified, vocal thrill, if present, 
will assist us, inasmuch as it fails rapidly beyond the 
pulmonary region. When liquid is present in the 
lower part of the pleura, it is impossible to do more 
than guess whei-e the level of the diaphragm may be. 
The diaphmgm lies high in : — contraction of the lung, 
distension of the abdomen, abdominal tumours or 
intumescence, paralysis of the diaphragm. The dia- 
phragm lies low in : — hypertrophons emphysema of 
the lungs, pleuml effusions, dilatation of the heart, peri- 
cardial eftnsions, intrathoracic tumours, simsm of the 
diaphragm. A greatly enlarged heart or an abundant 
pericai-dial effusion may depress the diaphragm so much 
as to produce a tense swelling in the epigastrium.' 
Depi-ession of the right wing of the diaphragm some- 
times depresses the right lobe of the liver in such a 
manner that the left lobe is tilted upwards and raises 
the apex-beat of the heart. 

' Anenbmggcr -. Invetitmn Novum, | 46. 
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POaiTIOS OF HEDIASTINDH 



The position of the mediastinum is determined in 
the same manner as the position of the diaphragm, 
namely, by ascertaining the position of the oi^an 
which is most intimately connected with the mediasti- 
num, that ia the beiiii. By palpation we discover the 
position of the apex-beat of the heart : by percussion 
we are enabled to confirm the notions acquired by 
palpation, and to map out the position assumed by the 
heart. Tlie mediastinum is displaced in unilateral 
pulmonaiy or pleural disease; and the displacement 

Its either towards or away from the seat of disease. 
The mediastinum is displaced towards tlie seat of 
disease when one lung is shrunken : this is especially 
seen in phthisis, cirrhosis, and collapse, but also, to a 
less extent, in an adherent pleura. The mediastinum 
is displaced away from the seat of disease, in unilateral 
pleural effusions of liquid or gas. When the eSusion 
is liquid we possess an additional means of determining 
the position of the mediastinum, to wit, percussion of 
the sternal i-egion above the heart. The upper part 
of the sternum naturally yields a clear resonance : 
under the pi'essure of a copious liquid effusion into 
either pleura, the mediastinum bulges so much towards 
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the unaffected side, as to afford absolute dulness to 
percussion in the sternal region, and even somewhat 
beyond it. Intrathoracic tumours sometimes displace 
the heart (see p. 268). 

The displacement of the mediastinum, which takes 
place in unilateral pleural effusions, is not at first due 
to pres-sure exerted by the effusion.' The lungs, in 
health, arc in a state of distension which is kept up 
by excess of atmospheric pressure from within ; the 
thoracic walls bearing off the atmospheric pressure 
from without. The elasticity of the lung is continually 
striving to ovei-come this distension, as is manifested 
by the relaxation of the lung which ensues when 
the internal and external atmospheric pressures are 
equalised. The distended lungs of the healthy chest, 
with their elasticity in full play, drag upon the 
mediastinum; which, however, maintains its natural 
position, because the forces on lx)th sides are equal. 
But if the elastic traction of one lung be destroyed 
by relaxation or collapse, the other lung, no longer 
counterbalanced, itself relaxes as much as possible, 
and draws the mediastinum away from the middle 
line. 



OTHER VASCULAR MURMURS 
SECTION VII 

OTHER VABCTILAR MURMURS 



Very pi-obable though the occurreace of mumiiirs 
within the vessels of the lunga may be, yet the fact 
has not been often proved. In the right supraspinous 
fossa of a phthisical patient, Gerhanlt heard, beside 
bronchial breathing and ringing rales, a systolic whiff; 
which was explained, post mortem, by the existence 
of a dilated branch of the pulmonary artery, running 
across a cavity, and expanded in one spot to a small 
aneurysm.^ Between the scapwlae and vertebrae 
Immermann once beard systolic murmurs, due to 
constriction of the pulmonary arteries at their entry 
into the lungs, and just beyond ; constriction caused 
by induration of the pulmonary tissue.^ Murmurs 
of similar character, and presumed to be of similar 
origin, have been heard by many other persons. 

Murmurs , having the character of vascular mur- 
murs, are often heard below the clavicles and behind 
the manubiium sterni. These murmurs seem to. be 
sometimes arterial, sometimes venous ; but it is 
seldom possible to attain any certainty respecting 
the particular vessel in which they arise. 



2 




l-iB^CltTEE OF CHEST 
SECTION VIII 

PUNCTURE OF CHEST 

Since the discovery of auacultation, no more im- 
portant addition haw been made to our means of 
physical examination than the method of probing the 
chest by puncture,' 

The end proposed ia to detect collections of H(]uid 
within the chest ; pleural effusions, pericardial effu- 
sions, and hydatid cysts. 

The instrument employed is a small glass syringe, 
holding half a drachm or a drachm, and fitted with a 
hollow steel needle an inch and a half or two inches 
long, and as fine as is consistent with due strength. 

The place chosen for puncture is that where liquid 
is supposed to be : due regard being paid to the ana- 
tomy of parts within, so as to beware of wounding 
the heart, diaphragm, or large vessels. 

i. When a pleural effusion is suspected, the punc- 
ture should be made where the signs of disease are 
most marked. But, if possible, let the spot chosen be 
somewhere between the angle of the scapula and the 
edge of the pectoi-alis major, and not much below the 

' The practice of puueturing the cheat by a fiiia needle and for 
the purpoae uf diagnosis, as distinguished from paracentesis thoracis, 
introdaoed by Thomas Daviea; aee hi^ Lectures on diseases of 
the lungs and heart : London, 1S35 : p. 344. 
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nipple level. The bare suspicion of a pleural effusion, 
however small it seem to be, is a sufficient reason for 
exploring the chest by puncture, inasmuch as wo know 
that to pierce the lung with a fine needle is harmless. 
Indeed I may say, as the outcome of a very large 
experience, that I do not remember a single patient 
to have be.en left the worse for a puncture made 
to detect a suspected pleural effusion.^ 

ii. Puncture is of much leas use in the diagnosis of 
pericardial efiusion. We dare not puncture upon the 
bare suspicion that a pericardial efiiision may be 
present ; we require that its presence should first of 
all he rendered most highly probable by other means 
of physical examination. But these other means do 
not always enable us to distinguish between peri- 
cardial effusion and dilated heart ; yet, if we resort to 
the exploring needle to clear up our doubt, we know 
that puncture of a dilated heart (especially of a dilated 
auricle) may kill the patient. Wherefore the greatest 
care is necessary. The rule is to puncture through the 
fifth left interspace an inch from the edge of the 

' A few cflsea have been reported in which, immediately after 
punotvire of the ehost, death oceurred, either from syncope or 
haemorrhage. Id the latter caae tlie lung has been found to be 
adherent to the ritta, and cirrliosed or tubei-cular. I have huurd of 
a oaae in which an intercostal artery was punctured and the patient 
died firom bleeding into the pleural cavity : but thia ia rd nccideot 
extremely rare. 



PUNCTURE OF CHEST 

sternum. But the operator must use his diseretion ; 
by reference to published cases it will be seen that 
puncture has been successfully made in the third, 
fourth, fifth, sixth or seventh left interspaces, and in 
the third or fifth right interspaces.^ 

iii. In a case of suspected hydatid disease, it was 
formerly the mle in Australia (where the disease is 
common) to pierce the lung with a long needle for 
the purpose of diagnosis.^ But this practice has now 
been given up because of its danger. 

'j'he needle may enter a phthisical or other suppu- 
rating cavity within the lung, and the syringe draw off 
a little pus or muco-pus. "When the diaphragm is 
much pushed upwards by a large abscess between it 
and the liver, and when, as is often the case, an em- 
pyema of the lower part of the right pleural cavity also 
is present, the exploring needle sometimes passes right 
through pleural empyema and diaphragm, so as to 
obtain pus from the abdominal empyema only. Sub- 
cutaneous emphysema sometimes follows puncture of 
the cheat, either in old pleural adhesions or in pneu- 
mothorax. 



' Snmucl West : Meil. Chir. Trona. vol. 66, p, 235. 

' S. Dougan Biid ; On liydatidsof thelung, SndediL Melbourne, 
1877, Snys that puncture for hyiintidB of the lung was Brat 
described by R. F. Hudson, in tbe Au&traliau Med. Journal for 
April, 1861. See A. A. Lendon ; Hydatid diaease of Ihe lunga : 
London, 1902 : pp. 26 and SS. 




162 AUSCULTATION OF OESOPHAGUS 



SECTION IX 

COKDDCTION OF TULMOXAEY AHD PLEDRAL SOUNDS 
Unnatural respiratory aounda, heard by auscul- 
tation, are aometimea conducted to a distance from 
their place of origin. This is true of unnatural 
breathing sounds, of rales, and even (but seldom) of 
friction sounds. Thus a sound arising on one side of 
the chest may be heard on the other side, arising at 
the apex may be heard lower down, arising behind 
may be heard in front, arising in the larynx or trachea 
may be lieard all over the chest. The sounds lose in 
loudness by conduction, and this fact is the guide to 
their place of oi-igin : where tlie sound is loudest, there 
it arises. For the identification of a coriducted sound 
with the original sound it is necessary that they both 
3 the same qualities, although the former be the 
3 loud.' 



' SecSkfsi 



■i(t: Brit. Metl. 



, Nov. 



1, 1S81 : p. J005. 



a of V017 little use, but lias 
been practised in two ways. i. The pntient's chest is auscultated 
aloug the course of the oesophagus, whilst lie is awnllowing 
n mouthful of liquid (see W. Hamburger : Klinik der Oesophagus, 
krantheiteu : 1871. Also, |Mackenzie, Dis. of Throat snd Nors : 
1884 : vol. ii. p. 7). ii. A flexible tube, passed down the gullet, is 
attached t« a stethoscope ; whereby neighbouring organs, especially 
the heart, can be listened to through the oesophagus (see Kichard- 
scn ; Asclepiad, No. SH : 1892: p. 371. Also, Hoffmann : Central, 
blat mr klin. Med. Dec. 3, 1892;. 
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PULMOWABY CATABRH, OB BHONCHITIS 

5 I. Respiratory sounds weakeueci, and rales : 
these are the signs o£ catarrh. 

1[ I. Weakening of respiratory sound is general or 
local : that is to say, tlie whole of both lungs, or only 
a part of them, is so artected. i. Local weak hreathing 
is by far the commoner condition; is due to the 
presence of mucas in the tubes ; may amount to com- 
plete suppreaaion of sound ; is usually movable in 
seat ; and of short duration at any spot. ii. General 
weak breathing is due to swelling of the mucous 
membitine, or to weakened respiratory movements. 

T[ II. Rales are of two kinds, sonorosibilant and 
mucous. Each kind hides the respiratory sound more 
or less. i. Sonoixius and sibilant rale indicates local 
incomplete obstruction of the larger air-passages by 
mucus. It often happens that this sound arises in the 
larynx and is thence conducted through the lungs : in 
which case, a cough, by removing t!ie mucus, removes 
the rale, ii. Mucous rale indicates the presence of mucus 

M 2 
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in the tubes of the lung itself. The seeming size of the 
rale ia usually proportionate to the size of the tube 
wherein the rale is produced. Mucous rale requires 
that the respiration be fairly vigorous : when the ebb 
and flow of air are much impeded the rale is imper- 
fectly developed (obscure rale} : a deep breath will 
sometimes change obscure into distinct rale. When 
no rales are heard, even although the expectoration ia 
profuse, the excessive secretion probably comes from 
the largest windpipes. 

§ II. i. Uncomplicated pulmonary catarrh is bila- 
teral, affecting both lunga : mucous rale, when present, 
ia moat abundant behind and at the bases of the lungs, 
or indeed exists there only. Yet now and then, and 
in simple bi-onchitia too, abundant rale is heard for a 
ahort time in one lung only. However, persistent 
localisation of the signs of catarrh to one lung, or to 
a portion of lung other than the base, is an almost 
sufficient proof that the catarrh is determined upon 
the pai't affected by some additional disease, ii. 
Severe pulmonary catarrh is attended, especially in 
veiy young or rickety children, by signs of inspiratory 
dyspnoea (p. 33), namely recession of the epigastrium, 
of the ribs and cartilages below the nipples, and of 
the supraclavicular spaces, iii. In the same class of 
patients, acute emphysema or insufflation of the lungs 
is sometimes rapidly produced ; it_ is indicated by 
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bulging oi tlio front of the clieat.^ iv. The pci^eussioii- 
note is often impairBd, for a few days, even over tlio 
whole of a Jung; more commonly over a part only, 
especially the apices, the lower lobes, and the middle 
lobe of the right lung : associated collapse being tlie 
usual cause. On the other hand, in both children and 
adults, patches of unnaturally clear resonance may be 
met with ; probably due to local relaxation of lung 
tissue. V. When catarrh is complicated by scattered 
solid ifications of the lungs (especially lobular pneu- 
monia and miliary tuberculosis) the rales acquire a 
sharp i-everberating quality. Dilated tubes produce 
the same effect, but this lesion is very uncommon 
compared with scattered consolidations, vi. Deformi- 
ties, proiluced by catan-h, are sometimes permanent; 
and have been already described under the names of 
pigeon breast, cupping of the lower part of the chest 
in front, and bulging of the upper part of the chest in 
front, 

§ III. i. Oedema of the lunga, blood and diphthe- 
ritic exudations in the air-tubes, and miliary tubercu- 
losis, cannot be distinguished from simple catarrh by 
physical signs alone, ii. Pneumothorax is simulated 
when the main bronchus of a lung is completely 
plugged by mucus ; an accident sometimes met with in 

' 'P^orante passions tliomx etiam eiUntbr Bet.' Caeliua 
Aureliauus ; Aout. morb. lib. ii, cap. 21, H 144. 
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the stupor of cerebral diseases, sometiuies occurring 
rather suddenly in the course of simple bronchitis. 
The breath-sound is suppressed over the greater part 
or the whole of one side, and the percussion-note is 
clear. But the displaced mediastinum and amphoric 
signs of pneumothorax are wanting, iii. Plugging of 
a main bronchus by anything but mucus is usually 
a severer condition : the signs being the same, the 
diagnosis depends on other circumstances.^ iv. The 
rale of pleurisy is sometimes mistaken for a simple 
catarrhal rale : pleuritic rale however is mostly uni- 
lateral.^ 

The physical signs of that form of chronic bron- 
chitis which is characterised by expectoration of 
fibrinous casts, are sometimes the same as those of 
catarrhal bronchitis, local or universal. But very 
often there are no morbid signs at all, the disease 
being of small extent. On the other hand, when the 
bronchial exudation is considerable, collapse of a large 
portion of luug ensues, with corresponding physical 
signs.^ 

^ See chapter ix. ^ gee chapter x. 

■ See chapter viii. 



CHAPTER II 

PULMOWARY OEDEMA 

The simpleat kind of pulmonary oedema is that 
which occurs acutely in the course of renal dropsy i it 
is to this form of oedema that the following remarks 
especially apply. The other kinds of oedema of the 
lungs are usually more or less complicated witli other 
pulmonary lesions, such as the chronic bronchitis 
and brown induration of cardiac dropsy. 

§ I. The physical sigua of pulmonary oedema are 
chiefly tho.se which denote the presence of thin liquid 
in the air-pasaages, 

'' I. The respiratory sound is hidden by the rales. 
Bronchial breathing sometimes is heard in compact 
oedema, apart from any compression of the lung by 
hydrothoi'as. 

^ II. Mucous rales, small in size, often sharp and 
reverberating. True crepitation, either in patches 
here and there, or much more extensive so as to in- 
volve the whole of one or both lungs, is sometimes 



II. i. Pulmonary oedema is bilateral sooner or 
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later, but it may attack oue lung some hours before 
the other, ii. Hydrothorax is a complication almost 
constant ; and also bilateral, unless obliteration of one 
pleural cavity by adhesion render the effusion neces- 
sarily unilateral, iii. Great inspiratory dyspnoea is 
sometimes pi-esent ; attended, it may be, by extreme 
recession of the infra-mammary regions, even when 
hydrothorax also is present. Inflation of the front of 
the lungs often ensues, such as to cause the heart's 
duhiess to disappear, iv. Percussion-note unaflected : 
or somewhat diminished in resonance : or unnaturally 
clear in patches where the subjacent lung happens to 
be relaxed in consequence of the oedema or hydro- 
thorax. Dulness to percussion, at the bases of the 
chest in proportion to the hydrothorax : yet consider- 
able pleural eEfusion will sometimes yield no percus- 
sion dulness, even when the diaphragm and liver are 
depressed so much as to distend the abdomen, v. Dila- 
tation and pulsation of the jugular veins may some- 
times be seen. 

§ in. The diagnosis of pulmonary oedema from 
pulmonary catarrh depends more upon symptoms than 
upon physical signs. Compact or solid oedema affords 
dulness to percussion and bronchial breathing, and 
thus simulates pneumonia. 



CHAPTEK III 

PULMONARY CONGESTION 

§ I. Thb only physical sigii which has been sup 
posed to indicate simple pulmonary congestion con- 
sists in accentuation of the cardiac second sound over 
the second left interspace close to the sternum ; in 
other words, the pulmonary second sound is louder 
than the aortic. It is in diseases of the mitral orifice 
that this sign is most often met with, and it is of some 
value when taken in this connection (p. 122). 

§ II. Passive pulmonary congestion is usually 
associated with catarrh and its physical signs. Other 
complications, also common, are collapse, oedema, 
hydro thorax, and haemorrhagic infarct us. 

§ III. Brown induration of the lungs is a conse- 
quence of chronic congestion. Some impairment of 
percussion resonance, especially over the lower lobes 
and on the left side, is the only sign relative to this 
lesion, 




CHAPTER IV 

PULMONABY HAEMOBBHAGE 

§ I. The physical signs of a moderate bronchial 
haemorrhage are simply rales due to the presence of 
blood in the tubes : when the blood is expectorated as 
fast as poured out, there will not even be rales. 

§ II. Haemorrhagic solidification of the lung, when 
extensive enough (not less than three inches in 
diameter at the surface) yields the physical signs 
which would be expected, namely, dulness to percus- 
sion and bronchial breathing. Haemorrhagic infarc- 
tus is usually complicated by chronic catarrh and con- 
gestion, with their consequences. 



CHAPTER V 



PULMOIfABY EMPHYSEMA 

By pulmonary empliyseiiiii in meant progressive 
dilatation of the air-sacH and destruction of their 
septa, aasociated with increase in the bulk of the 
lung; hypertrophous emphysema, 

§ I. The signs indicate enlargement of both lungw. 
i. Bilateral enlargement of thorax, ii. Depression 
of diaphragm, involving depression of heart, liver, 
spleen, and stomach : cardiac epigastric pulsation is 
a very early sign. iii. Extension of lung in fi-out 
of heart ; whereby the area of superficial cardiac 
dulness ia diminished or abolished, and the heart's 
impulse and sounds become enfeebled, iv. Bulging 
of lungs above clavicles, especially during cough or 
powerful expiration. 

§ II. i. Emphysema ia always bilateral, unless 
one lung be otherwise diseased so as to forbid its 
expansion. When one lung is indurated, or greatly 
collapsed from unyielding pleural adhesions, it is com- 
mon to find emphysema of the other lung. ii. The 
respiratory movements tend to assume the chai'acters 
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described under the name of noa -expansive in- 
spiration and expiratory dyspnoea, iii. The per- 
cussion-sound tends to fall in pitch, that is to say, 
to become tympanitic ; the muffling mostly remains 
unchanged, or is even increased,' although sometimes 
the note becomes clearer in places, iv. The respira- 
tory sound is usually weakened, in conaequenco of 
non-expansive inspiration. And the expiratory sound 
is often greatly prolonged, in consequence of expira- 
tory dyspnoea, v. Friction sound may possibly be 
pi-oduced by distended subpleural sacculi. vi. Mus- 
cular rumbling is sometimes heard, vii. Emphysema 
is often associated with pulmonary catan-h, and the 
physical signs are changed accordingly. Dilatation 
of the heart is a consequence of long-standing emphy- 
sema. 

§ III. Emphysema has been confounded with 
pneumothorax. But bilateral pneumothorax is incom- 
patible with life, and emphysema is bilateral. More- 
over, amphoric signs ai-e never present in emphysema, 

' In other woids, the sound beeomeH more or loss dull : see 



CHAPTER VI 

PULMONAEY ATHOPHT 

AtkophT of the lungs, with enlarged air-saea, 
oceura as a part of general senile atrophy, or as a 
consequence of previous pulmonary disease, especially 
arrested tubercle. 

§ I, There are no physical signs essentially be- 
longing to the lesion. 

§ II. Its accidental chai'acters are these : i. Shape 
of chest uncertain, except that it is not bilaterally 
enlarged, ii. But it has all the fixed and inexpansible 
look of emphysema ; the sterno-mastoid muscles stand 
out strongly against the sunken supra- clavicular 
spaces, unless they be bulged by a forcible expira- 
tion, iii. Diaphragm depressed ; epigastric pulsation. 
iv. Heart covered by lung. v. Tympanitic percussion 
note over front of chest : the note is less resonant 
behind, vi. Signa of catarrh are common. 

§ III. To tliese character add the negative con- 
dition, that there are no definite signs of other 
disease ; and we have all the conditions which render 
physical diagnosis of pulmonary atrophy possible in 
a patient whose symptoms point to disease of the 
lungs. 




I 



ASTHMA 

§ I. The physical sigaa proper to asthma ; or, in 
other words, tlie signs of an asthmatic paroxysm : — 
i. Expiratory dyspnoea ; expiration forced and 
greatly prolonged ; ^ lower parts of chest fixed and 
immovable ; no abdominal movements of respiration, 
or hardly any. This is the rule : but the signs of 
dyspnoea (that is to say, the powerful movements) 
may be more marked during inspiration than during 
expiration : the dyspnoea being of inspiratory type, 
and denoted by considerable inspiratory expansion 
of the upper chest, associated with great recession 

I of the lower chest and o£ the i-oot of the neck, 
ii. Chest bilaterally dilated during the pai-oxysm : 
diaphragm depressed, iii. Breath sounds weakened, 
sometimes almost inaudible, iv. Sonorous and sibi- 
lant rales common : mucous rales also towai-ds the 
end of the attack, v. Heart sounds very weak, 
being heard through inflated lung. 
§ II. In the intervals of the pai-oxysin, the patient 
usually affords signs of pulmonary emphysema, 
atrophy, or catarrh. 



Anthony Heuly's Farmer dying of nn Aslkma, said, ' Well, If 
in get this Breath onoe oh(, Til take care it ^liall never get in 
again.' Swift's Misoallanies, vol. i. p. 26^. 



CHAPTER VIII 

PTJLMOIfAItY COLIiAFSE 

§ I. Collapse o£ s, few vesicles is indicated when 
deep inspiration brings out crepitant rale, audible 
for a few breaths only, and then heard no more for 
a time : a sign common at the baao of the lung, back 
or front. 

§ II. Collapse of larger portions of lung requires, 
for diagnosia, two conditions, namely, that the 
collapse be extensive, and in contact with the chest- 
wall. 

1 1. Extensive collapse of this kind sometimes 
occurs acutely. A lesion most common in young 
children, and especially in children feeble or nckety, 
and aufleriag from pulmonary catarrh, hooping cough, 
croup, or disease of the brain. The signs are much 
the same as those of sudden plugging of a large 
bronchus (chap, jx,), and are dependent upon solidified 
and contracted lung. i. The base or even the whole 
of one side of the chest is shrunken, ii. Movements 
on the same side much impaired, iii. Dulneas to 
percussion over the collapsed part : and sometimes 
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a tracheal note in the pnils around, iv. When the 
front of the left luug ia collapsed, the heart is un- 
covered, and its area of percussion dulneas increased. 
When the left lower lobe is collapsed, the heart ia 
displaced to the left. When the right lower lohe is 
collapsed, the heart is displaced to the right, and the 
liver rises, v. Bronchial breathing over tlie area of 
dulness ; or simply weak breathing if there be much 
mucus in the tubes, vi. Rales are usually present; 
and will be quite gurgling in character, if the collapse 
surround large tubes, such as those at the root of the 
lung. The diagnosis from pneumonia is aometiniea 
impossible at first. 

H II. Extensive collapse may be developed more 

I gradually, i. The conditions and the signs are some- 
times the same as those of the acute collapse just 
described, ii. In typhoid fever we sometimes meet 
with signs, due to simple temporary collapse, but 
which, when discovered in a patient examined for 
the first time, may be thought due to phthisis : 
namely, dulness to percussion at one apex, weak or 
puerile breathing there, and universal sonorous or 
mucous rales : signs which last not more than a day 
or two, iii. Collapse of the right lower lobe is some- 
times dependent upon great enlargement of the liver ; 
collapse of the left lower lobe sometimes occurs in 



COLLAPSE 

froui pleural ett'uaiou depends upon thi; result of 
puncturing the chest, iv. Cii-rhosia is apt to super- 
vene upon that chronic collapse which is secondary 
to any form of pleurisy. Chronic collapse and 
cirrhosis cannot be distinguished dui-ing life; for 
which reason Laennec ' called them hoth by the name 
of caraification (see chap. xxv.). The signs of both 
diseases are those of solidified and contracted lung. 
a. If the camiilcation involve only a portion of the 
lung (as is usually the case), this portion is the lower 
lohe : aud the corresponding signs are, contraction of 
the chest, especially of its lower part; diminished 
resonance to percussion ; bronchial or cavernous 
breathing ; and signs of catarrh, and sometimes of 
dilated bi-onchi. The heart tends to be displaced 
more or less towai-ds the contracted side. The 
diagnosis from pleural effusion depends chiefly upon 
the result of puncture. The diagnosis from tubercular 
phthisis depends upon the fact that the lower pai-t 
of the lung is affected, upon microscopical examination 
of the sputa, and upon the whole history of the case,''' 
ji. If the carnification mvolve a whole lung (which 
is seldom the case), the aflected side is shrunken and 
the opposite side distended, the dulness to percussion 

' AuBC. med. 2[id ed[t. vol. ii. p. 224. 

'' Chroniu Solidificution of Base of Lung : Ht. Burthol. Uot|i. 
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is absolute^ vocal vibration weak, breathing sounds 
weak, whether bronchial or not; the heart becomes 
dilated. If the left lung be camified, the heart will 
be extensively uncovered, and its pulsations widely 
visible. If the right lung be camified, the heart may 
be so completely embedded in the same lung, as to be 
undiscoverable during life. Extreme shrinking of 
the right lung may in other cases cause the heart to 
lie so wholly in the right side of the chest, and un- 
covered by lung, that congenital malposition of the 
heart is simulated. The diagnosis between a lung 
entirely camified and a pleural effusion depends upon 
puncture: in the case of a concealed or displaced 
heart, puncture must obviously be made with caution. 



CHAPTER IX 

PLUGGING OP TBACHEA OR BHONCHUS 

Obbtrtjction within the trachea muat obviously 
be very incomplefco. But a main bronchus, or a, largo 
branch thereof, may be completely plugged for a 
considerable time : it is to this condition that the 
following remarks for the most part relate. 

§ I. The earlier signs of a plugged bronchus are : 
i. Inspiratory dyspnoea, attended by imperfect move- 
ments of the chest-walls, on the afl'ected aide. Inspir- 
atory recession of the base of the chest may involve 
both sides, even when one bronchus only is obstructed.' 
ii. Percussion-note not much affected at first ; but it 
tends to lose clearness of tone if the obstruction 
continue and collapse ensue, iii, Respiratory sounds 
weakened, or even abolished according to the com- 
pleteness of the plugging, iv. A whistling sound 
or rale (rhonchus, sibilus, stridor), inspiratory and 
expiratoiy, produced at the seat of obstruction, the 
plugging being incomplete. The rale is usually loud, 
and heard over a great extent of chest : the scat of 
' 8oe SI. Batt. Uosp. Reports, vol. ivi. p. 53 : 1880. 
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the obatmction is not neeesflarily nearest to the spot 
where the rale ia heard loudest, v. A palpable thrill 
due to the same vibration as the rale : inspiratory 
or expiratory ; felt over one aide or both, 

§ II. The later sign.n of a plugged bronchus are due, 
firet to simple collapse of the affected part of lung, 
and afterwards to destructive pneumonia, i. Perma- 
nent recession of the chest-wall is common ; when 
unilateral, the other side is sometimes distended. 
Yet the shape of the chest is not always altered ; it 
ia in a few eases quite natural. Corresponding dis- 
placement of mediastinum and diaphragm, ii. Immo- 
bility of affected side. iii. Percussion tone over the 
affected part much impaired ; it may bo, to abnolute 
dulness. iv. The auscultation signs depend greatly 
upon the degree of bronchial obstruction; sometimes 
there is little or no breathing sound ; sometimes there 
are bronchial or cavernous breathing, and rales more 
or less cavernous.' A foreign body can be discovered 
by X-rays i£ it be opake to them. 

' See chiipters viii. and xvii. 



CHAPTER X 



PLETJHISY 



Although pleurisy cannot exist without inflam- 
matory effusion, yet the term, pleurisy with effusion, 
is applied to those cases only which are attcndeJ by 
liquid eflftiRion; these will be discussed hereafter. 
The present chapter relates to pleurisy attended hy 
effusion of coagulable lymph only. 

§ I. Pleurisy of this kind is often very local. The 
sign, not always present, is local friction sound. The 
resonance of the affected part of the chest may or 
may not be somewhat impaired. 

§ II. Pleurisy of this kind is sometimes universal, 
involving the whole of one pleura, i. The aflected 
side is retractedj it may be considerably, and moves 
much less freely than in health, ii. The percussion- 
note is raised in pitch and muffled, over the" greater 
part or the wliole of the side. The sense of resistence 
is increased. When the disease affects the left side, 
the superricial area of cardiac dulneas is extended, 
iii. The respiration generally is weak, and attended 
by friction sound (especially in the complemental 
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space), or by wide-spread rale, indistinguishable from 
the mucous rale of catarrh or phthisis. At places the 
breath-sound may be bronchial, in all degrees of 
intensity, up to perfect cavernous resonance, iv. Add 
to the physical signs hectic fever, and we can under- 
stand why pleurisy of this kind is often mistaken 
for phthisis more or less advanced. However, the 
pleuritic patients recover completely, without a vestige 
of disease left behind, save haply a slight unilateral 
retraction of the chest, or a cup-like depression. 
Whenever the signs of a case of supposed phthisis are 
in some respects peculiar; whenever they indicate 
advanced and extensive disease but limited to one 
side of the chest; whenever cavernous signs are 
heard in unusual places; it is well to weigh the 
possibility of simple pleurisy. As a rule, the signs of 
pleurisy are more marked in the lowermost part of 
the chest, and the signs of phthisis at the upper part. 



CHAPTER XI 



PNETIMOTHORAX 



The varieties of pneumothorax are these : — 

lat. Air nnd liquid (pus or serum) in the cavitj : 
i. CaTity large ; 

a. closed . . Hfdropnenmotborax. 
j3. with external 

fiatula. Fistuloas Empyema, 

ii. Cavity smiiU . . Loculnted Pnoumothorax. 

2nd. Air alone in tliG cnviLy . Pure Pneumothorax. 

Article I.— Globed Hydbopneumothoeax 
§ I. Ita physical signs are these : — Unilateral 
distension of chest, tympanitic percussion-sound, 
weakened respiration and amphoric phaenomena. 

Tl I. Distension of the chest ia indicated by : — i. 
Unilateral enlai^ement ; sometimes so great as to 
cause an excess of three inches in the semi-circumfer- 
ence on the affected side. ii. Depression of the dia- 
phragm ; sometimes so great as toforce the uppersurface 
of the liver altogether below the level of the costal 
margin in front, and to produce a band of tympanic 
resonance in the abdomen, al>ove the liver dulnesa. 
iii. Displacement of the mediastinum towards the 
unatfected side oceui-s almost instantaneously in 
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perforative pneuniothoras ; at first due no doubt to 
traction exerted by the lung of the opposite side : but 
before long the air in the pneumothorax comes to 
exert positive pressure upon the mediastinum (p. 
157). 

^ II. The pereusaion-sound falls in pitcli and 
increases in duration, that is to say, becomes tym- 
panitic in proportion to the distension of the pleura. 
The note, however, remains muffled; and, in fact, when 
the distension is extreuie, the mufiiing approaches 
dulness. The metallic ring is very seldom heard 
unless the ear be applied to the chest (by auscultation) 
during percussion ; and thus heard, the metallic ring is 
nothing but the bell-sonnd. Where liquid ia present, 
non-reaonance will be found ; the liquid effusion ia 
free, movable, and changes its position with change in 
tlie position of the body. 

IF IIL The respiratory sound is weakened in 
pixjportion to the collapse of the Inng. Sometimes 

L collapse is so complete, that no breathing is audible, 
except in the vertebral gi-oove. When the lung has 
been solidified by previous disease, so that collapse 
cannot ensue, a i"espiratory sound, more or less loud 
and bronchial or amphoric, will be heard all over tbe 
pneumothorax. 
^ IV, Amphoric signs, indicative of a large cavity, 
are present. Puncture of tbe pleura, even when it 
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does no more than make pi-esaiirc equal witliin and 
without the chest (the pneumothorax remaining) will 
sometimes i-emove amphoric hum and bell-sound for 
a time. i. Amphoric hum attends the sounds of 
breathing, coughing, or talking. And let it not be 
supposed that amphoric respiration is necessarily due 
to air passing out oE the lung into the pleural cavity 
and back again : on the contraiy, this is seldom the 
ca.se ; the breath sounds heard are pulmonary sounds, 
and acquire their amphoric quality by transmission 
through the pneumothorax. ii. Metallic tinkling 
may be present, iii. The hell-sound is the mast 
conatant sign of pneumothorax, iv. Suceussion splash 
may be pi-oduced when the quantity of liquid is 
neither too small nor too great. 

§ II. Inspiratory movement of the affected side is 
non-expanaive : vocal thrill is diminished, or even 
abolished. The respiration on the unaffected side is 
puerile. When pneumothorax ia secondary to 
phthisis, the apex of the lung often remains adherent. 
In old pyopneumothorax a large ulcerous opening is 
sometimes formed ]>etween the cavity and a large 
air-tube : thereupon, all active distension of the side 
ceases. In rare cases air is effused into the pericar- 
dium as well as into the pleui-a, whereby the signs 
indicative of displaced mediastinum are apt to be 
lost. 
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^ in. No disease of tlie chest affords signs more 
characteristic than those of pneumothorax, or can bo' 
discovered with p-eater ease and certainty, or is more 
often overlooked. The chief cause of this failure in 
diagnosis is the fact that the observer is misled by 
the resonant percufiaion-note into an assumption that 
the affected side is natural, and so into neglect o£ 
auscultation whereby alone pneumothorax can be 
discovered, 

Aeticle II.— Fistulous Empyema 
Differs from closed hydropneumothorax in that the 
affected side is distended very slightly or not at all, 
or more frequently is contracted. Consequently the > 
signs due to a large air-contain iiig cavity are seldom 
present. 

Article III. — Locdlated Pnehmothokax 

la most often met with at the base of one pleura. 
The cavity usually contains pus as well as air; 
whether amphoric signs be present or not, depends 
upon the amount of air. The signs sometimes vary 
with the pasition of the patient ; thus, in the lying 
posture amphoric signs may be detected, which are 
quite absent, and replaced by the ordinary signs of 
empyema, in the upright posture. Pyopneumothorax 
of the base is often secondary to an emphysematous 



abscess below the diaphragm (p. 188). A loculaterl 
pneumothorax, which communicates with a large 
bronchus through a fistulous ulcer of the lung, can 
hardly be distinguished from a cavity formed within 
the lung. 

Article IV. — Pdre Pneumothoiux 

Is uncommon and mostly due to injury. The 

physical signs are the same aa those of a closed 

hydropneumothorax, excepting those which depend 

upon the presence of liquid. 

Rupture of the diaphragm, on the left side, is apt 
to be followed by a state of things which has been 
mistaken, during life, for pneumothorax,' The 
stomach and colon pass up into the pleural sac ; tliey 
become greatly distended with gas; the lung collapses. 
Hence displacement of the mediastinum, anch that 
the heart beats to the right of the sternum ; tym- 
panitic percussion-note over nearly the whole of the 
left side ; and great weakening or aliolition of the 
breathing sounds there. The bell-sound will probably, 
the metallic tinkle and succussion splash may possibly, 
be present. Enough, in this place, to have pointed 
out the necessity for a cautious diagnosis. 

' Laennee ; Ausc. mi^d. vol. ii. p. 378. 

Congenital deficiency of halt the diaplirngm produces sinillnr 
resulU; see Polaillon, Union H^dioale, no. 97 : 1861. 
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188 PNEUMOTHORAX 

In a case of great contraction of the left lung (d 
to phthisis), the distended stomach has been knov 
to mount so high into the thorax, as to lead to tl 
diagnosis of pneumothorax. 

An abscess below the diaphragm may becoi 
partly filled with air, and may so raise the diapliragi 
the pleura remaining uninjured, as to afford not on 
a tympanitic percussion-note over the lower part 
].! the chest, but also some of the amphoric signs ' 

\i\ pneumothorax. The breathing and heart sounc 
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ij.. conducted from the thorax, sometimes (not alway 

"V acquire amphoric quality by transmission through tl 

* air-cavity. A more constant auscultation-sign is tl 

bell-sound. An air-containing sac between the liv< 
and diaphragm, as contrasted with loculated pneum< 
thorax of the right base, tends to cause much le 
displacement of the heart to the left, and much mo] 
displacement of the liver downwards. But tl 
position of the liver cannot always be determine 
(and perhaps is not always much changed) when tl 
air lies, for the most part, between the liver and tl 
front part of the diaphragm and abdominal wall 
Subphrenic abscesses are sometimes accompanied 1: 
thoracic empyema, the diaphragm being perforate 
or not; if perforated, there is a pyopneuraothora 
, , also. 

» See Coupland : Brit. Med. Journ., Mar. 23, 1889 : p. 636. 
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HYDfiOTHOSiX 



Hyduothouax aud otideiiia of the lungs, pleural 
and pulmonary di-opay, often co-exist. Hydrotliorax 
tends to be bilateral, although the (juantity of efliiaiou 
is not always equal on both sides. And, being 
bilateral, the fluid cannot occupy more than a portion 
of the pleural cavities. 

i. When pulmonary oedema also is present, it is 
possible for gi-eat inspiratory dyspnoea, sucli as to 
simulate laiyngeal ohatmction, to concur with copious 
hydrothorax. ii. The diapliragm is depressed : the 
base of the tliorax expanded : the position of the 
mediastinum remains unchanged. lii. Dulncss to 
percussion co-extensive with the effusion, iv. Respir- 
fttoiy sound and vocal resonance either simply weak 
or feebly bronchial, over the regions where the 
peix;ussion-uot« is dull : sometimes a little mucous 
rale. 



CHAPTER XIII 

PliEUBIST WITH EFFUSION 

Pleukisy with effusion is usually unilateral Its 
eoui*se may be divided into periods of increase^ height, 
and decline. 

§ I. Period of increase. 

IF I. The earliest sign of pleurisy going on to 
eftusion may be either friction sound or pleuritic rale 
(p. 182). The friction is usually very local: its 
common situation being over the base of thp lung, in 
front or at the side. The rale is more extensive, and 
is sometimes heard over the whole of one side of the 
back. 

IF II. More frequently, however, the earliest signs 
ai*e those of liquid eSusion : the same signs speedily 
supersede any friction sound or pleuritic rale which 
may have preceded them. The liquid tends to collect, 
as soon as formed, in the lowest place: what con- 
stitutes the lowest place depends upon the attitude 
assiuned by the patient while effusion is going on. 
At first, when the quantity is small, the lung is 
simply relaxed, and swims upon the effusion : but as 
the liquid accumulates it compresses the lung, and 
renders it more or less empty of air. i. The great 
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sign of liquid effusion ia a co-extensive dulness to 
percussion. This dulness is not wholly due to the 
effusion, but ia partly dependent upon associated 
collapse of luug ; that ia to say, a layer of liquid 
an inch or more thick would transmit percussion 
resonance ot' the luntr, were the lung resonant (p. 76). 
Dulnesa begins at the lowest part of the chest behind, 
above the complemental space (p. 155); the note 
being natural elsewhere. When the eflfusion rises 
higher than the angle of the scapula, the lung will 
have relaxed to such an extent as to give a clear 
aubtympanitic or ti-achoal note above the nipple of 
the same side in front ; a sign not always present 
even in cases watched day by day from the onset. 
Whether, by further increase in the quantity of the 
tiuid, the whole back becomes dull before the front is 
so at all, or whether the upper level of the duid be 
comparatively horizontal, depends upon the attitude 
assumed by the patient while the ettusion was going 
on. Hence, when the etfusion is small, the dulness 
may be wholly posterior, and sliarply defined in front 
by the posterior oxillaiy line, the lateral region 
remaining resonant. On the other hand, the upper 
limit of a dulness which occupieB the lower and not 
the hinder part of the chest, often rises higher in the 
axillary region than in the back. Even when 
absolute dulnees is contined to the base, there is 
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usually uoiiic impainiieut of reHonance all over t 
back ou that side. The dulneHs over the eJBfasion m\ 
be far from absolute. The anterior clear resonaiM 
when present, is sometimes of cracked-pot qualil 
ii. In proportion to the amount of effusion, the side 

Fig. 15. 




Course of Pleurisy wnn Effusiok, lei-t side. 

Outer line — horizontal section, before paracentesis. 
Middle line (dotted)— four days after paracentesis. 
Inner line (dotted)---three weeks after paracentesis. 

enlarged, diaphragm depressed, and mediastinum di 
placed. Yet even this rule is not constant : the hea 
may remain unmoved by an effusion of not less ths 
a quart of serum into one pleura, iii. Vocal thrill 
diminished where dulness to percussion exists, an 
is wholly abolished in great distension of the sid 



iv. The reapiration is at fii-st weakly vesicular, and 
Bometimea remains so throughout the disease. But 
mostly the breathing soon becomes bronchial; some- 
times even before the dulness "becomes absolute. 
With progres.sive increase of effusion, the bronchial 
breatliing tends to become less and less loud until, at 
last, it is wholly suppressed. But sometimes, although 
the quantity of fluid be very great, loud bi-onehial 
breathing is heard all over the affected side : the fact 
being that the loudness depends, not inversely upon 
the quantity of fluid effused, but directly upon the 
openness of the air-tubes, v. Vocal resonance weak 
and bronchial in much the same manner as the 
respiratory sound. When the effusion is partial, with 
qlear resonance in front, the bronchophony is some- 
times aegophonic about the angle of the scapula, 
vi. By percussing the chest in front with two coins, 
and auscultating 1>ehind as for the bell-sound (p. 115) 
a pleural effusion will sometimes be found to transmit 
a clear metallic sound quite unlike that heard through 
healthy or solid lung.' 

§ II. The effusion at length reaches its height. 
This sometimes will not be until the pleui-al cavity 
is tensely full ; or the effusion may stop at any point 

■ Pitres : Eee Britiah Med. Journ. Ap. 3, 1S8II. This aign wns 
dekcribed, under the name ot'tigaeAa «ou,'by Siiiir hi a These 
de Paris ilSSS', wliich I have nut seen. 
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short of that extreme. When tlie quantity of fluii 
on the left siJe is very gieat, the left half of thi 
diaphragm ia occasionally depressed to such an exten 
that not only can the lower margin of the spleen b 
felt, but even ita upper margin, in fact its wholi 
outline. At the same time, the thrusting of the hear 
and mediastinum into the right side of the thora: 
may cause tlie right wing also of the diaphragm t 
be depressed to an almost equal degree ; a poin 
ascertained by examination of the liver. Pereussiou 
moreover, may show that the liquid reaches beyoni 
the eilge of the sternum on the other side of the chest 
A small pi-otrusion, in the lateral region, distendei 
during expiration, receding during inspiration, am 
due to perforation of the pleura and intercostal spacf 
may be met with, even in moderate serous effusior 
"When the effusion is partial, its position does no 
shift easily or at all with changes in the position o 
the body. The semi -circumference is sometime 
actually less on the diseased than on the healthy sidt 
Lastly, it is often by no means easy to guess at th 
quantity of the eft'usion ; the physical signs wil 
sometimes seem to indicate a large or a smiill effusioi 
and paracentesis will prove the contrary. 

§ III. Period of decline. When a pleural efi'usio 
undergoes absorption, or is discharged by paracentesi 
the following series of physical signs are noted. 
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The diaphragm and mediastinum go back towards 
their aatural position : to follow the retreating organs 
is the beat means of marking the progress of absorp- 
tion, so long as the quantity of the effusion remains 
great. The distension of the affected side becomes 
less ; and accurately to register this fact is an impor- 
tant service rendered by the cyrtometer. When the 
effusion has so far diminished that the lung again 
comes into contact with the chest-wall, percussion 
usually enables us to follow the falling level of fluid. 
And, at the same time, auscultation will sometimes 
inform us when and where actual contact of the 
opposed surfaces of the pleura has occurred ; friction 
aound being heard. 

With i-eferenee to the percussion signs more 
particularly. Dulness, practically absolute, and due 
to the unexpanded lung, often remains for a long 
time after perfect adhesion has occurred. The 
manner in which the eti'usion is absorbed is not 
constant : as a rule, the diminishing effusion follows 
a course more or less like that indicated in the 
annexed sketches.' The upper surface of the liquid, 
when it reaches as high as two inches above the 
nipple, is horizontal: when lower than this point, 
the dulness forms iiTcgutar parabolic curves, which 

' Damoist-au : Arch. gen. de Mtd. : Oct. IS4a : 
2 
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CouBss OF AK Effusion ixto the Lett Fixura: fbok 

Damoissau. 

a K limits of effiution, heart, liver, and spleen, when patient first 

seen. 
b b == same on first day of treatment. cc » second day. 

(/ d s third day. e e ^ fourth day. 

// ^ fifth day. 9 9^ morning of sixth day. 

t «- evening of sixth day. 
h h «= lAHt limitH of effiiftlon previous to disappearance, i. «.. on- 

tenth day. 
X y s B lower limit of pleura. 
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Fig. J 7, 




Course of an Effusion into the Left Pleura: from 

Damoiseau. 
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become smaller and smaller, and last of all disappear 
at the lowest parts of the thorax. The fluid is mostly 
absorbed in the following order : from the vertebral 
groove near the root of the lung; from the sapra- 
mammary region ; from the rest of the vertebral 
groove and inf rascapular region ; from the inframam- 
mary region ; and lastly from the lower lateral region ; 
concerning which point it is important to remember 
that the lowest part of the pleural cavity, in the upright 
position, is in the axillary line. The curve of the 
sinking fluid is sometimes double, as happened to be 
the case with the patient represented in the drawing. 
And indeed we must be prepared to flnd the residue 
of liquid in almost any part of the chest. 

Disappeai*ance of eflused liquid at any spot is 
sometimes attended, for a day or two, by friction 
sound, indicative of restored contact between the 
pleural surfaces : redux friction, as it is usually called. 
A large serous effusion is sometimes absorbed, not 
from above downwards according to the rule, but 
equally all over the side at once : friction or pleuritic 
rale becoming audible all over the side at once. 

The latest physical sign, dependent upon absorption, 
is retraction of the affected side. Cup-like sinking 
of the lower part of the sternum occasionally ensuea 
In some cases these deformities tend to disappear 
gradually, in others they are permanent. The lung 
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sometimes remains wholly unexpanded and camified : 
the signs of this condition are described on p. 177. 

A systolic murmur, having the characters of 
a puhnonary obstructive munnur, sometimes concurs 
with pleural effusion ; disappearance of the effusion 
being attended by disappearance of the niunnur.^ 
A permanent murmur of the same kind is sometimes 
heard when one aide of the chest is left contracted 
after pleurisy. 

5 IV. Diagnosis. The crucial test of pleural 
efiiision consists in puncture of the chest (p. 159). 
When pus is very thick, it cannot be drawn through 
a tine needle : in this ease a larger aspirating trocar 
and cannula must be used. The false membranes 
around an old empyema are sometimes extraordinarily 
thick and tough : when the needle is felt to enter 
tissue of this kind, it must be pushed on bokUy, and 
pus will almost certainly be reached, i. Cancer of 
the lung closely resembles pleural effusion in respect 
of physical signs. But cancer does not often cause 
enlai-gement of the aflected side : nor does the dulness 
of cancer usually follow the laws which have been 
laid down with regard to pleural effusion, ii. Quickly- 
growing sarcoma, within a pleural cavity, has been 
known to distend tlie aide of the chest, to displace 
the heart and diaphragm, and altogether to simulate 
' Phillipa : LsDcet, Ma^ 25, 18SU, p. 102S. 
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large pleural effusion, except in the resolia of punc- 
ture,* iii. Hydatid tumours within the chest are not 
common : their characters will be described hereafter, 
iv. Chronic collapse or cirrhosis of one lung, in whole 
or in i>art, cannot be distinguished from pleural 
effusion, except by puncture. Collapse of the lower 
lobe of the left lung, dependent upon dilatation of the 
heart or pericardial effusion, is not easily distinguished 
from moderate pleural effusion, except by puncture. 
V. Acut« pneumonia is weldom confounded with 
pleural effusion unless the tubes of the pneumonic 
lung be plugged with mucus, so that conduction of 
tlie breathing sounds is oljstructed. But acute 
pleurisy with effusion is often wrongly supposed to 
be pneumonia, Much weight must be allowed to the 
fact that pleurisy with effusion tends to enlarge the 
chest, alter its shape, and displace the diaphragm and 
mediastinum ; and tliat pneumonia does not. vi. But 
with destructive pneumonia, tubercle, and actinomy- 
cosis of the lower lobe it is different: diagnosis of 
these lesions fi-oni chronic loculated pleural effusion is 
often impossible except by puncture. And even in 
puncture may lurk a fallacy already alluded to, 
namely, that the needle may draw oH' a siiiall (quantity 
of pus fi-oiii a suppurating cavity, vii. Hepatic 
tumoui-fi, especially hydatids and abscesses, some- 
1 Do HnviUand Hnll : Clin. Soc. Trana. vol, xiii. p. 200. 
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times reach so high in the chest as closely to simulate 
pleural eft'uaion on the right side. The clue to 
diagnosis lies in the detection of hepatic enlargement 
by abdominal examination, and in the results of 
puncture, viii. To distinguish an abscess situated 
between the liver and the diaphragm is difficult : such 
an abscess will displace the heart less and the liver 
more than will an empyema. But both hepatic and 
subdiaphragmatic abscesses are often complicated 
with loculated empyema at the base of the nght 
chest : in cases of this kind a trocar will sometimes 
pass right through the empyema and diapliragm into 
the aMominal abscess ; the diaphragm lying high in 
the chest in spite of the empyema.^ ix. Densely 
coagulated haemotliorax has been mistaken for em- 
pyema.^ 

In all cases of difficult diagnosis, X-ray examination 
sliould be resorted to. 



< Si-cpp. ]l>l iind 166. 

' WalBon : Prin.'i|iles and pruelice of pl.ysic : Ith mlit. 



CHAPTER XIV 



§ I. Empyema of a whole pleural cavity sfibrds 
the physical signs which have been described under 
the head of pleurisy with effusion. Often enough the 
distension of the affected side is anything but great : 
the heart for instance may be very little displaced, a 
fact which is sometimes due to pleural adhesion over 
the pericardium. The signs of pneumo-empyema 
(pyopneumothorax) and of fistulous empyema have 
been already described (p. 183). 

§ II. Small collections of pus in the pleura are 
sometimes enclosed in dense adhesions : loculated 
empyemata. 

% I. These partial empyemata occur in the following 
situation: i. Most commonly in the back of the pleural 
cavity, or between the lung and the diaphragm : the 
latter, or diaphragmatic empyemata, are usually larger 
behind than in front, ii. Less commonly in the lateral 
region, in the anterior region, between the lung and 
pericardium, or between the lobes of the lung, 
iii. Sometimes thei'e are many small empyemata in 
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one pleural cavity : sometimea there is a loculated 
enipyenia on each side. 

H II. These partial empyemata are often compli- 
cated : wlien diaphragmatic, with Bubdiaphragmatic 
and hepatic abacenai when on the left side, with 
pumlent pericarditis. Empyema on the right side of 
a pel-son who has lived in the tropics, and who has 
suffered from dysentery or hepatitis, is often associated 
witli deep abscess of the liver, 

T III. The physical signs of local empyema are 
these, i. Chest contracted on tlio affected side; or 
contracted alrave and distended Ijelow ; or there may 
be a local bulging; in the axillary regipn, bulging is 
common, ii. Breathing movements of the pleuritic 
side diminished. A pointing empyema sometimes 
moves with breathing, bulging with expiration and 
falling with inspiration, iii. Heart sometimes dis- 
placed, often not. Liver sometimes displaced down- 
wards in diaphragmatic empyema: however, even .in 
a large supi-adiaphragmatic empyema on the right 
side, the liver may not be depressed. Stomach note, 
when the left side is affected, often reaches liigh, say 
to the nipple level, iv. Pereiission note sometimes 
impaired over whole ot afiected side, sometimea not. 
When the empyema is superficial, dulness at the spot : 
but not always absolute dulness, the tone of underlying 
or neighl.iouring lung being conducted by the effusion, 
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Indeed over a very small empyema, there is sometimes 
no dulness at all. The dulness, not being due to the 
pleural effusion simply (p. 76), affords no measure of 
the extent and capacity of the empyema: dulness* 
absolute and almost imiversal, may be associated with 
a small empyema, the signs being chiefly due to 
collapsed and adherent lung. v. Respiration usually 
simply weak all over the affected side: sometimes 
bronchial where the empyema is superficial. Crackling 
rales are common. 

^ IV. The diagnosis has been discussed in the last 
chapter. When empyema is complicated with catarrh, 
the resemblance to tuberculosis, local or general, is 
great. 

§ III. Pulsating Empyema: empyema which pulsates 
rhythmically with the heart.^ 

^ I. The empyema is commonly large, occupies and 
fills the left pleural cavity, i. In a few cases, the 
pleural effusion (usually purulent, seldom serous) 
nowhere points or bulges through the chest wall. The 
pulsations are sometimes seen and felt over almost the 
whole of the side, but mostly they are limited to the 
normal heart region (that is to say, on the left of the 
sternum), or to the lowest three or four left interspaces, 
ii. More commonly the empyema points in one or two 
places, which alone pulsate. This bulging occurs in 

^ Oomby : De Tempy^me pulsatile : Pai'is, 18S2. 
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tlie normal heart region, or in the lowest iuterspaceB ; 
twice has the protrusion been seen in the loin below 
the ribs. The bulging ia never larger than an onuige. 

K II. In all casea of this kind, whether bulging or 
not, the heart is much displaced to the right : peri- 
carditis may concur, but usually the heart is healthy. 
Auscultation of the pulsating part may detect con- 
ducted heart sounds. Palpation detects no thrill and 
no expansion like that of aneurysm. 

K III. Paracentesis greatly helps the diagnosis. B3' 
removing part of the liquid the pulsation ceases : but 
the heart does not return to it« natui'al position, being 
fixed by external pericardial adhesions. 

i[ IV. The effusion is mostly chronic, and the lung 
wholly collapsed. Pneumothorax sometimes concurs : 
in this case the pulsation is conveyed by the liquid 
only. 

K V. The diagnosis is fi-om intrathoracic aneurysm, 
and from the very uncommon condition of a pulsating 
cancerous tumour. Aortic aneurysm and pulsating 
empyema may concur. 

If VI. Very seldom the empyema does not fill the 
whole pleural cavity but is loculated and enclosed in 
adhesions. This kind of pulsating empyema always 
bulges, it may be to the right of the sternum, but still 
ill close neighbourhood to the heart. 
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ADHERSVT PIiEUSA. 



§ L Vebt densely adherent plemae are attended 
by the signs of nnihiterally oontncted diest. The 
percussion sound will be impaired, and the breatii 

Rg. 18. 




U«ii^TKMAf< RniuoTiov OF Levt Side of Chest oomsequevt 

ufoN AV Adiiebeht Plbura. 

Nound woakenedf over a large part of the affected side. 
HoinetiiiioH HigriH of clironic collapse or of cirrhosis of 
lung are prcHcnt. 
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§ II. But much looaei' atlhesions, such aa are so often 
unexpectedly found post mortem, and which influence 
the pereuasion and auscultation of the chest in no 
respect, may be sometimes discovered by the cyrto- 
meter, when one pleura only ia obliterated (fig. 18). 

§ III. Recovery from pleural effusion or empyema 
is sometimes complete, so far aa physical signs are 
concerned ; the most careful examination failing to 
discover contraction of the cheat, or any other sign of 
past disease. 



CHAPTEB XVI 

rWKlTKOMlA 

Acute pnemiKmia u of two kinds, lobar and lobular; 
the solidificaticm being, in the former case massive, 
and in the latter disseminated. 

Article I.— Lobar Pneumonia 

§ I. The earliest distinctive signs are those which 
depend upon hepatisation. Of the engorgement, 
which precedes hepatisation, there are no constant 
signs. Crepitation certainly is no such sign ; for it is 
a rale which may appear at any period of the disease, 
and which in many cases does not appear at all : seldom 
are consolidation-signs preceded by crepitation ; and 
they do not always follow it. Other precursors of 
the distinctivo signs are met with now and then; 
inucouH rales, and well-marketl pleural friction. 

The signs of hoj)iitiHation sometimes appear quite 
late ill the disoaHo, for instanco on the fifth or sixth 
day of fovor, or oven not until defervescence. Indeed 
there may U* no phyHieal signs whatever in the whole 
i\mi>*e of a disease which is undoubtiHlly pneumonia. 
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§ II. Hepatisation of lung is characterised by 
dtiluess to percussion, bronchial breathing, and 
bronchophony, i. In persona whose chest-walls are 
resilient, the dulness is less absolute than tliat afforded 
by pleural liquid effusion, cancer of the lung, or dense 
tubercular consolidation. A muffled tubular note 
sometimes beat expresses the character of the per- 
cussion sound. Clear tubular pereussion-note some- 
times precedes the hepatisation dulness. When islets 
of unsolidified lung are imbedded in the sui'face of 
hepatiacd tissue, they afford clear tubular resonance, 
or even a cracked-pot sound. A cavity, or large 
bronchus, sepamted fram the surface by a thin layer 
of pneumonic lung, will produce the same effects, 
ii. The bronchial breathing of pneumonia sometimes 
differs from that commonly met with in other diseases 
by being more whiEBng, tubular in sliort. However, 
even in genuine lobar pneumonia, the bronchial 
breathing is not seldom of the ordinaiy softer kind. 
The bronchophony is mostly of a sniffing kind. All 
breathing sound and vocal resonance may be absent 
over hepatised lung: this condition is either fleeting 
or lasting; when fleeting, it is due to obstruction of 
the larger tubes by mucus, which a cough can remove, 
when lasting, the aii'-passages probably contain solid 
exudation or coagula. In infants the bronchophonic 
cry is often the only auscultation-sign which can be 
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obtained, iij. Nigh unto the area oF bronchial 
breathing and dulness, true crepitation is sometimes 
heard, over lung whose percussion tone is good, and 
which may or may not afterwards become dull. 
Reverberating mucous rales are sometimes present. 
Friction sounds also, iv, In lobar pneumonia ot the 
lower half of a lung, the chest, on that side, is expanded 
to the state of deep inspiration ; but this expansion is 
less than that of pleural effusion ; moreover, pneumonia 
never displaces the heart or diaphragm, v. Pneumonia 
ot the upper part of the lung is sometimes attended 
by clear tracheal percussion-note in front on the same 
side. vi. Hepatiaed lung is sometimes felt to throb 
rhytlimically with the heart, Laennec ' believed that 
the solid lung simply conducted the heart's movements: 
Graves' held that the dilated vessels of the engorged 
lung pulsate. 

^ III. Hepatisation mostly undergoes resolution ; 
n'liich is characterised by progressive diminution in 
the Itrouchial quality of the Vireathing, by the occur- 
rence oE mucous rales and by gradual restitution of 
TOfOiuuit percussion -note. Abundant tnie crepitation 
ttMK be heard during this stage. The pereussion-note 
• bMonic tracheal and clear for a day or two. 
1 ^Sw^ impaired resonance often remains for a long 

■ AiHcult mediate : Sad edit. vol. ii. p. S88. 
• QlniMl looturos : 3nd edit. *ol. ii. p. 89. 
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time after all the acutenesa of the pneumonia has 
pas.sed away. Occasionally the solidified tissue aoftens 
rapidly down into an abscess, a condition which does 
not admit of diagnosis. Unresolved pneumonia passes 
into cirrhosis. Pleural effusion (especially empyema) 
is a sequel not uncommon. 

§ IV. The diagnosis of lobar pneumonia mainly 
relates to acute pleurisy with eflFuaion. When breathing 
sounds are not heard over hepatised lung, a pleural 
effusion is somewhat simulated. Much more often is 
an acute pleural effusion, not very large, supposed to 
1-Hj pneumonia. In either case, if the diagnosis cannot 
otherwise be attained, a puncture should be made. 
The two diseases sometimes concur. Collapse of liuig 
(p. 176) and acute solid oedema (p. 168) may simulate 
pneumonia, 

Akticlb II. — Lobular Pneumonia 

Severe avtarrhal or diphtheritic branchitis occurring 
in children, old people, or debilitated persons, is very 
apt to be accompanied by lobular pneumonia. If the 
pneumonic foci be discrete, the signs arc not more 
than those due to the catarrh. If the foci be confluent 
over a considerable extent of lung, dulness to per- 
cussion, bronchial breathing, and sharp reverberating 
rales may be heard : over the middle lobe of the right 
lung Cor instance. 

p 2 
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sputa, namely, the foetor, and the pulmonary elastic 
tissue to be seen by mici"oscopic examination. Wlien 
the patch of gangrene is large and single, the signs 
are the same as those jnst narrated : when the gan- 
grenous spots are many, small, and scattered through 
the lung (a i-esult of eml>oli3in), the auscultation and 
percussion-signs ave those of difl'used catarrh. The 
diagnosis is From othci- diseases attended by stinking 
expectoration, namely : from local empyema (by 
puncture) ; fixim phthisis (by microscopical examina- 
tion of sputa) ; from dilated bronchi, with or without 
surrounding consolidation of lung ; from mere 
bronchitis ; and fi-om abscess of the bronchial glands, 
which opens into the air-tubes. 



CHAPTER XVm 

EMBOLIC PNEUMONIA, OB FYAEMIC 

INFABCTUS 

% I. The physical signs are chiefly due to attendent 
pleurisy, namely : friction sound over any part of the 
chest ; or signs of pleural efiusion at the base, dulness 
to percussion and bronchial breathing.^ 

% II. The solidification itself may be large enough 
to afford signs. A superficial infarctus the size of 
a walnut, will yield, in a lean adult or a child, 
distinct dulness to percussion and bronchial breathing. 
Innumerable small scattered lesions, whether solid 
or purulent ; yield the signs of bronchitis and nothing 
more. 

% III. Pneumothorax may follow the bursting of 
a pyaemic abscess. 

^ Plugging of a large pulmonary artery, by a dislocated venous 
thrombus, is followed by signs of oedema in the part of lung 
affected, when the patient has recovered from the immediate 
shock of the embolism. 



CHAPTER XIX 






PULMONABY TTJBBRCULOSIS 

Acute or chronic pulnionaiy tuberculosis, if scat- 
tered, that is to say, not going on to massive 
consolidation or phthisis, seklom aftbrds physical 
signs which have any direct relation to the tubercle. 

IT 1. Latent. The lesion ia sometimes wholly latent ; 
a most copious eruption of miliary tubercle being 
found after death in lungs which during life yielded 
no physical signs of disease. 

ff II. BroDchitic. Another form of the lesion ia 
bronchitic, the tubercles being either miliary or crude; 
and the aign.s, diffused over both lungs, are these : 
Percusaion-note either unaltered, or somewhat raised 
in pitch, the resistence being increased at the same time. 
Breath sounds weak ; aometimea faintly bronchial here 
and there. Mucous rales, which are sometimes sharp 
and reverberating, sometimes not : now and then, tine 
inspiratory crepitation. Signs of a more massive 
consolidation of a portion of the lung are sometimes 
present. Indeed thei-e are all degrees between the 
bronchitic form of tuberculosis and common phthisis. 
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^ III. Pneumonic. Acute pulmonaiy tnberciilosis 
sometimes takes on a pneumonic form ; that is to say, 
massive tubercular consolidation occurs so rapidly as 
to afford crepitant rale, and most of the signs of lobar 
pneumonia. 



I 
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CHAPTER XX 

PULMOWABY PHTHISIS 

By pulmonary phthisis is meant massive tubercular 
consolidation wliich tends to ulceration. 

1 1, The physical signs of phthisis depend upon these 
particulars : the consolidation itself ; diminished bulk 
of the solidified part ; the localisation of rales in the 
solidified part ; and the formation of cavities. 

H I. i. Consolidation is indicated by diminution of 
percussion resonance ; the pitch of the note rises and 
its clearness diminishes until, in some eases, alwolute 
dulness is reached, ii. In the earlier stage of pro- 
gressive solidification the respiratory sound is simply 
weak {an important sign) ; later on, it liecomes more 
BJid more bronchial. The bronchial breathing, which at 
first is due to consolidation of the spongy structure, 
afterwards becomes intensified (or cavernous) by the 
formation of cavities. In rare cases, when the solidi- 
fication is very dense and massive and not yet 
excavated, the respiration cannot lie heard at all. 

If II. Diminution in the bulk of the solidified part 
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occurs early in the iliseaf!e, and is attended by con- 
tractiwi of tJic corresponding region of the chest. 
When the left upper lobe is affected, the superficial 
area of carding dulnesa will be increaeed. That form 
of phthisis which ends in cirrhosis, affords the most 
niarkwl shrinking of the chest: in these cases dis- 
placement of the mediastinum and of the heart, and 
elevation of the diaphragm occur. 

% III. Fixed localisation uf mucous (crackling, 
bubbling, subcrepitant) rales in a limited portion of 
lung, is an early and important sign of phthisis. 
At first more or less obscui'e in proportion to the 
weakening of the respiration, the rales gradually 
(>ocome clear and reverberating (or cavernous) as 
consolidation and ulceration proceed. 

II IV. The diagnosis of cavity demands that it be 
near the surface, not .smaller than a walnut, and 
containing for the most part air. i. Under these 
conditions the formation of a cavity is sometimes 
attended by a change of the previously dull per- 
cussion sound into a clear tone. When this is the 
case, the pitch of the tone may vary according to 
the openness of the patient's mouth and to his 
posture ; but these are niceties of little or no im- 
portance, ii. A large cavity is sometimes attended by 
bulging of that part of the chest-wall which had 
previously been sunken, iii. The bronchial quality 




f of the reapiratorj- sound is always well marked in 
an empty cavity : the rales are large and resonating 
(cavernous), iv. The veiled puff is believed by some 
to be a aign of cavity, v, Practically the physical 
diagnosis of excavation mostly comes to this, that, 
in progressive phthisis, a cavity is presumed to be 
present where the bi-ouchial bi'eathing is most intense. 
vi. Very large cavities may aflbrd amplioric percussion- 
note, amphoric lium, metallic tinkling and splashing ; 
but seldom a bell-sound. Indeed, amphoiie signs are 
uncommon in phthisis ; and yet a phthisical cavity 
may be so completely cleaned out and distended with 
air, as to yield all the amphoric sounds, to displace the 
heart greatly, and to simulate pneumothorax very 
closely. 

§ II. i. The cheat of persons predisposed to phthisis 
is usually phthinoid; and that of persons actually 
phthisical, flat. Inasmuch aa phthisis seldom involves 
both lungs to an equal extent, unilateral retraction 
of the chest is mostly present. A much more local 
shrinking commonly occurs where the phthisical 
processes are most advanced. Occasionally the thoi'ax 
is of emphysematous shape: this is the case when 
phthisis is engrafted upon euiphysema, or when 
emphysema follows retmgrade phthisis, ii. Cracked- 
pot sound is sometimes begotten by peicuasion over 
phthisical consolidation, both when a cavity is present 
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and when it is not. Clear tracheal resonance sooie- 
tinies attends incipient iihthisis. when there is no 
reason to suspect cavity, iii. Sounds other than 
obvious rales, creaking and rubbing eounds, are not 
uncommon, and are most likely produced in the 
solidified tissue-s themselves ; sometimes, however, 
undoubted transitory friction is heard. Collapse 
crepitation may be heard ovei- phthisical lung. iv. 
The coexistence of a diftused pnlmonary catanh, or 
of emphysema, or of laryngeal disease, is a great 
impediment to the physical diagnosis of phthisis. 
Generally speaking, the physician should examine 
a patient, supposed to be a phthisical, several times 
I>efore giving a positive opinion, v. Aneurysmal 
dilatation of a branch of the pulmonaiy artery, 
contained in a phthisical cavity, has been known to 
give rise to shrill systolic murmur audible in the 
suprascapular fossa.' Munnurs produced in the sub- 
clavian artery are not uncommon, vi. The absence 
of physical signs of disease, in some cases of slowly 
progressive pulmonary consumption, ending in death, 
is most remarkable, vii. The respiration in the 
unaffected parts of the lungs is puerile, provided it 
be not modified by the presence of catarrh. The 
loudness of the puerile breathing sometimes leads 

' Seo p. IKS Tor the pulsatile sounds of cavity: and note an 
p, MO for [mlse-brenth. 
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the inexpert to predicate diKeawe just in that one part 
where the lung remains healthy. 

§ III. ?The diagnosis between phthisis and some 
forms of catarrh, pleurisy, pneumonia, pulmoiiaiy 
cancer, hydatid, cirrhosis, and mycosis, is discussed 
in the chapters which deal with those diseases.' 

Tubercle bacilli can bo detected in the sputa before 
there are any physical signs of disease in the chest. 
X-ray examination should be undertaken in doubtful 



' Pneumoconiosis (dust disease of the lung), if not tuberouliir, 
nnot be diatinguiahed from plitljiaiH by tlie physical «igna alune. 
I Jf Byphilu, in rare cases, aSeut the lungs, h clinical history of the 
■Bse remuina to be written. 



CHAPTER XXI 

PULMOHABY CANCBB 

^ I. What has been said of pneumonia and tubercle, 
is true of cancer; that small disseminated consolidations 
cannot be discovered by physical examination. 

^ II. The signs of massive cancer are, in general, 
aliNolute dulness to percussion, diminished or absent 
vocal thrill, immobility of the chest on the affected 
side, and weak or absent breath-sound. When a large 
o{K'n bronchus is intimately connected with the can- 
ct^rous mass, bronchial breathing will be heard. 

^ III. Cancer sometimes causes remarkable con- 
traction of a whole lung: in such cases, pleura] 
effusion ahnost necessarily follows. The physical 
signs are those of the efiusion: but the diagnosis 
can sometimes be made by the discovery of cancer 
olsowhere, and, in pai'ticular, of large hard glands 
alK)ve the collar bone (on one or both sides) or in the 
armpiu 

^ IV. i. Phthisis is simulated by cancer of the apex 
of one lung, especially when it breaks down into 
cavities.^ Physical diagnosis in such a case becomes 
pi>9siMe only when the cancer involves the medias- 

* 4. K. Beunoit : Brit Med. Journal. 1S70, pp. 565 sqq. 
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tinutn, or spreads in a uitmner unlike the plithisicul 
process; or affects other remote organs, ii. It has 
been already pointed out (p. 199) that very large 
cancerous tumours of the lung afford signs which for 
the most part closely resemble those of pleurisy with 
effusion. But cancer, unless of quickest growth, does 
not enlarge the chest, and may even cause it to be 
contracted. The mediastinum and diaphragm are 
seldom displaced. Nevertheless, a quickly -growing 
tumour sometimes sprouts so as to displace the heart 
or depress the diaphragm. When dulness begins not 
at the bottom of the chest ; when tliere is a great 
extent of absolute dulness in front, and none behind ; 
when, in the midst of a great extent of dulness, wc 
detect one or more small insulated patches of resonance 
(haply quite clear or even cracked-pot) ; we may 
debate the existence of solid tumour. The crucial 
test Is puncture, iii. Mediastinal cancer (chap. 42), 
and pericardial or pleural effusions often concur with 
pulmonary cancer, iv. Cancerous tumour of the lung, 
near to the heart or aorta, may (like mediastinal 
tumour) pulsate, and also yield a systolic munnur, 
it is said.' In such a case, the diagnosis from aortic 
aneurysm might be very difficult. 

'Stokoi: Diseases of the (^hest; 1837: p. 878. Cancer of upper 
lobe of left lung, causing pulsation und munnur behind muiubrinm 
Btomi atid ita ueighbourhuod : tlie pulsation probablj nut in 
vOBseU of new.growtli. but oanduotcd fruui pulmonary artcrf. 
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CHAPTER XXn 

FULMONABY HYDATIDS 

If I. A HYDATID cyst may be buried so deeply 
within the lung as to be altogether beyond the reach 
of physical examination. 

If II. A moderately large cyst is indicated by an 
area of percussion dulness not smaller than the palm 
of the hand, always rounded in shape, with a sharp 
outline, and situated most commonly in the lateral 
or infraclavicular regions.^ Over this dull space, 
vocal thrill and breathing sounds are absent. Beyond 
the dull space, both percussion and breathing sounds 
are natural : portions of lung may be relaxed, just 
as in pleural effusion, so as to yield a percussion 
resonance unnaturally clear. Local hemispherical 
bulging sometimes occurs. Local friction also. 

If III. A very large hydatid cyst will yield most of 
the signs of partial or total pleural effusion, namely, 
unilateral distension of the chest, displacement of the 
diaphragm and mediastinum, dulness to percussion, 
and weak or absent breathing sound. 

^ S. Dougan Bird : already cited (p. 161). 



IDS' 



225 



Puncture of the chest ia the moat decisive means of 
diagnosis. Hydatid liquid escapes ; unless the cyst 
have suppurated, in which case the diagnosia from 
empyema depends upon detection of echinococcua 
hookleta or hydatid membrane. But the risk of 
flooding the patient's lung with the liquid and of 
suffocating him ia so great, that the practice must be 
rejected as dangerous and bad (see p. 161). 

K IV. The cyst often bursts into the air- tubes: 
hydatid fluid, hydatid membrane, blood or pus being 
expectorated. A large suppurating cyst, with a free 
opening in the bronchia, simulates pulmonary phthisis.^ 

T[ V, The cyst has been known to burst into both 
the bronchia and the pleura, and so to cause a hydro- 
pneumothorax.^ 



' Greonfifld : Clin. Soc. Traiia. vol. i, p. lOS. 1877. 
' Case quoted from Morcier bj TrousseHU : Clinique M^du 
Tol. i. p. 711. 2nd edit. 1865. 
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CHAPTER XXIII 

FULMONABY ACTINOMYCOSIS 

% I. The physical signs of actinomycosis of the lung 
are dependent upon solidification. Hence, dulness to 
percussion ; breathing sound weakened at the begin, 
ning, and afterwards bronchial or even cavernous: 
mucous rales concur. 

1 n. When these signs are detected at the apex 
or middle of the lung, they will probably at first 
be thought to indicate tubercle, chronic pneumonia, 
collapse or cirrhosis. Actinomycosis of the base of 
the lung simulates pleurisy with effusion, and is 
indeed sometimes attended by pleural effiision: if 
no efiusion be found by puncture, then some one 
of the chronic consolidations named above will be 
suspected. The diagnosis cannot be made until the 
fungus is discovered in the sputum, or until the 
growth perforates the wall of the chest. 
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CHAPTER XXIV 

DILATATIOW OP BRONCHI 

1 I. The physical signs afforded by a sacculated 
bronchus are almost identical with those of a phthisical 
cavity. The diagnosis depends upon the symptoms. 
The conditions needful for the discovery of a bronchial 
sac by percussion and auscultation are these ; that the 
cavity be of a certain size, near the surface, surrounded 
by condensed lung, and containing air as well as liquid. 
Bapid change in the physical aigna, consequent upon 
profuse expectoration, is important evidence of dilated 
bronchus. 

If II, Sometimes the bronchiectasis is multiple, that 
I9 to say, many tubes in one lung or both are dilated. 
In this case also, the diagnosis is especially from 
phthisis ; inasmuch as numerous dilated tubes, separ- 
ated by cirrhosed tissue {p. 229), will yield dulness to 
percussion, cavernous breathing, pectoriloquy, and 
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CHAPTER XXV 

FULMONABY CIBBHOSIS 

Cirrhosis, sclerosis, or grey induration commonly 
affects a portion only (and that usually the base) of 
one lung ; seldom affects a whole lung ; and both 
lungs more seldom still. 

H I. The physical signs depend upon the solidifica- 
tion and shrinking of the lung which cirrhosis causes, 
i. The solidification signs are : — percussion dulness 
mui*o or less absolute : breathing sounds either 
Hiiiiply weak, or bronchial in any degree up to most 
highly marked cavernous breathing : vocal resonance 
uuurttHrtod, or simply weakened, or bronchophonic. 
ii. Tho Hi^iR of unilateral or local shrinking have 
Uvu i^n^iuly described in several places (pages 27, 
*>, 177. 17SV 

^ U. vHhor Unions are apt to complicate cirrhosis. 

\ v,\iiuth> w xih its ftttendent rales in the affected part. 

L '.hiuuUMi v.*f air-tulH>8 affording signs discussed in 

.^ .Civ^vHU^ ctuji{^t^n\ iii. Adhesion of the pleural 

>v :i (buck iukI tight membrane : almost 

^ v%*«<^tttC- >vhjctt unilateral contraction of the 
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cheat ia great, iv. In very chronic cases ; emphysema 
of the other lung, and dilatation of the heart. 

IT III. Diagnosis from tubercular phthisis cannot 
be attained by physical examination alone t chronic 
consolidation of the baae of a lung is more likely 
to be cirrhotic than tubercular.' Any question of 
pleural effusion must be determined by puncture. 
Simple chronic collapse (whether dependent upon past 
pleurisy or not) cannot be diatinguiahed from cirrliosia: 
Laennec included both lesions under the name of 
camification : the physical signs have been fully 
described in the chapter on pulmonary collapse 

(p. ir?)- 

' S^. Barthol. Hosp. Bepe. vol. xzviii. p. 1. 
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CHAPTER XXVI 

HTFEHTBOFHY OF THE HEART 

The heart is said to be hyperti-ophied when the 
quantity of its muscular tissue is increased. The aign 
is a heaving impulse, which is best felt at or just 
above the apex-beat when hj'pertrophy affects the 
left ventricle ; and a little to the left of the lower part 
of the sternum when hypertrophy affects the right 
ventricle ; of hypertrophy of the auricles there is no 
certain sign. The heaving impulse may be counter- 
vailed or concealed by conditions such as these ; feeble 
action of the heart, degeneration of its texture, em- 
physematous lung over the heart, and very fat chest- 
walls I wherefore heaving impulse is far from being a 
constant sign of hypertrophy. When the right ven- 
tricle is hypertrophied, the conducted epigastric im- 
pulse is strong. When the left ventricle is hyper- 
trophied, the apex of the heart sometimes reaches 
farther to the left than natural, partly perhaps in 
consequence of elongation of the aorta eissociated with 
the hypertrophy. 

A sharp whizz is heard in the arteries under a 
certain degree of pressure by the stethoscope ; and the 
pulsation may be strong enough to raise the ob- 
server's head at the same time (p. 143). 
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DILATATIOTT OF THE HEART 

1[ I. The signs of dilated heart are these; i. Bulging 
of the heart region (p. 29). ii. Extension of the 
deep-seated area of cardiac percussion dulness, along 
a horizontal line ; to the right when the right 
cavities, and to the left when the left cavities are 
dilated. The dull space usually remains oval in 
shape; a point upon which the diagnosis between 
an enlarged heart and a pericardial efi'uaion greatly 
depends. Yet the deep dulness of dilated heart may 
be sometimes extended upwards so as to reach the 
first left cartilage, and to assume a shape more or less 
triangular, iii. The apex-beat moves with the dilata- 
tion and extended dulness to the left ; they all some- 
times reach to the left as far as the axillary line. iv. An 
enlarged heart tends to displace the lungs, and so to 
come into contact with a larger space of the chest- 
wall ; hence an impulse more extensive than natural. 

^ II. The diaphragm is depressed ; sometimes, but 
seldom, so much that a liver of natural size may 
seem to be enlarged. Dilatation of the right cavitie-s 
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ris usually accompanied by over-filling and pulsation 
of the jugular veins (p. 1 46). A dilated right auricle 
has been known to produce a systolic impulse in the 
fifth right interspace, two inches from the sternum 
(p. 39). Chronic collapse of the lower lobe of the left 
lung is sometimes caused by dilated heart (p. 17G). 

% III. Dilatation of the heart may be simulated by 
pericardial effusion ; by intrathoracic tumour {aneu- 
rysmal or not) above the base of the heart, or pushing 
the heart forwards against the front of the chest ; by 
mere increased extent of contact between the heart 
and the chest-wall, dependent upon shrinking of the 
left lung; by consolidation of the anterior part of either 
lung ; and by local pleural effusion. But difficulty in 
the diagnosis seldom arises except in the case of peri- 
cardial effusion [p. 239). Dilatation of the heart is 
usually aB.sociated with signs of valvular disease. 
The apes-beat may be displaced to the left, not only 
by dilatation of the left ventricle, but also by dilata- 
tion of the right heart alone, by elongation of the 
aorta, displacement of the mediastinum to the left, 
and elevation of the diaphragm (p. 38). 

The Rontgen rays fti"e especially useful in detecting 
enlargement of the heart. 



CHAPTER XXVIII 

PEBICABDITIS 

The physical signs of pericarditis depend upon in- 
flammatory effiision into the pericardium. When the 
quantity of exudation is small, it cannot be dis- 
covered, unless it cause a friction-sound (p. 185). For 
this reason, a friction-sound is usually the earliest sign 
of pericarditis. When the quantity of exudation is 
large, it is discovered by means of percussion (p. 286). 
Disappearance of friction-sound is due either to pro- 
gressing liquid effiision, or to adhesion of the inflamed 
surfaces, or perhaps to absorption of exudation, or to 
diminution of hjrperaemia. But friction is not always 
abolished even by large liquid effusion. On the other 
hand, there will sometimes be no friction, even when 
the pericardium is full of coagulable lymph with very 
little serum. And lastly, pericarditis is sometimes 
wholly undiscoverable either by percussion or by 
auscultation : the lymph may be too soft to yield 
friction-sound, and a liquid effusion (even of some 
ounces) may lie behind the heart so as not to affect 
the area of its percussion dulness. 
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It is sometimes hard to decide whether friction- 
sound, heard over the heart region, is pleural or peri- 
cardial. Pleural friction may be developed by move- 
ment of the heart alone, and pericardial friction may 
be under the influence of breathing movements 
(pp. 118, 137, 140). 



CHAPTER XXIX 

PEBICABDIAL EFFUSION 

Increase in the area of cardiac dulness is the sign, 
not only of dilated heart, but also of effusion (of 
serum, pus, or soft and bulky lymph) into the peri- 
cardium. The two diseases, however, do not extend 
the area of dulness in the same manner; hence the 
means of diagnosis between them. Dilatation of the 
heart has been already spoken of: it remains to 
describe the signs of pericardial effosion. 

§ I. The first extension of percussion dulness 
occurs at the base of the heart, where the great 
vessels enter, and where the pericardium hangs 
loosely round them, and is most distensible. At the 
beginning, the dulness is increased chiefly upwards, so 
as to reach the second left rib, between the sternum 
and the parasternal line. A larger effusion will 
extend the dulness at the base transversely, so as to 
reach from the right side-sternal, or parasternal, line 
to the left nipple line, and as high, it may be, as the 
first rib. 

Hitherto there will have been little change in the 
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signs afforded by that part of the pericardium which is 
close upon the diaphragm. However, further increase 
of effusion, after it has distended the pericardial sac 
around the vessels, will dilate the pericardial sac 
around the heart. Hence, progressive increase in 
transverse dulnesa below the base of the heart, and 
correspcndiiig displacement of the lungs, until, in an 
extreme effusion, the non-resonant space will reach 
from the right nipple line to the left axillary line, 
and up to the top of manubrium stemi, the whole 
left front being dull. In all pericardial effusions, 
whether great or small, it is upward extension of 
dulness which affords the chief means of tliagnosis 
from enlargement of the heart, 

§ II. Pericardial effusion may, as already said, lie 
wholly behind the heart, and be undiscoverable, even 
when there are no old adhesions in the sac to account 
for this peculiarity. Lung, empliysematous or not, 
and air- distended, lying in front of the pericaitlium, 
will obvioiiely interfere with the development of 
percussion dulness, such as just described. Dulness 
behind the manulsrium sterni is sometimes not present, 
even although the pericardium, distended with liquid 
and uneovcreil by lung, lie there : the reason being 
that the liquid conducts a clear note from the trachea 
or neighbouring lung. Acute dilatation of the heart's 
cavities sometimes concurs with pericarditis, and will, 
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when associated with small effusion around the vessels 
at the base of the heart, give physical signs of large 
effusion* Chronic dilatation of the heart will produce 
the same effect, when the pericardial sac is every* 
where obliterated by old adhesions, except at the base 
around the large vessels, and effusion takes place 
there. 

§ IIL When effusion is limited to the base of the 
heart, the apex-beat and left limit of dulness will 
correspond; but when the cardiac portion of the 
pericardium is distended by liquid, the dulness will 
reach beyond and to the left of the apex-beat At 
the same time the impulse is weakened ; it may 
finally become imperceptible even when the patient is 
lying upon his face. An impulse, wholly impalpable 
in the supine posture, may be well felt in the erect. 
Bulging of the heart region is consequent upon large 
pericardial effusion as well as upon dilated heart, 
especially in the young. In a few cases of excessive 
distension, a sort of undulation has been seen, com- 
parable with pulsating empyema. The heart sounds 
are weakened more or less, and may become almost 
or quite inaudible: a condition which must be due 
to weak action of the heart as well as to the effusion. 

§ IV, The lung around a distended pericardium is 
relaxed. A large effusion sometimes exerts so much 
pressure upon the bronchial tubes, especially the left, 
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as to cause more or leas extensive collapse of the 
corresponding lung (pp. 176, 233). Great bulging of 
the left lung-apex above the clavicle, dependent upon 
pericardial effusion, haa been noted,' The cervical 
veins are sometimes very full. The diaphragm is 
depressed, and therewith the liver and the spleen:^ 
seldom ia the depression so great aa to produce 
swelling of the epigastrium.^ The diaphragm may be 
paralysed ; if it be, the epigastrium sinks inwards 
during inspiration. 

§ V. The diagnosis is from dilatation of the heart ; 
aneurysms, abscesses, or other mediastinal tumours; 
consolidation of the front parts of the lung ; and 
pleural effusion, i. From dilatation of the heart the 
diagnosis depends mainly upon the different shapes of 
the area of percussion dulness in the two diseases. 
Yet it cannot be denied that a dilated heart some- 
times yields that upward extension of dulness which 
is the chief note of pericardial edusion: hence the 
instances, not very few, of the heart having been 
pierced in an attempt to draw off a non-exiatent 
pericardial effusion. On the other hand, much 
horizontal extension of percussion duhiess to the 
right of the sternum, in cases of pericardial efiiision, 

> Graves: Clinicnl Lecturer, Snd edit, vol. ii. p. ITH, 
' Senac r Tnutfi, Snd edit. vol. ii. p. 341. 1T83. 
' Aueobnigger's Inventum HoTUm, § 46. 
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will sometimes lead to the mistaken diagnosis of 
dilated heart. So that the whole history and all the 
physical signs must be pondered in a difficult case. 
The combination of dilated heart and pericardial 
effusion has been already spoken of (p. 287). Punc- 
ture of the pericardium is never performed as a mere 
means of diagnosis (p. 160). ii. From aneurysmal 
and mediastinal tumours the diagnosis depends upon 
careful comparison of all the physical signs of the 
two diseases. Pericardial effiision seldom affords 
signs of pressure upon the innominate veins or 
recurrent lar3mgeal nerve, iii. From consolidation of 
lung the diagnosis depends mainly upon the ausculta- 
tion signs, iv. Loculated pleural efiusion, situated 
exactly over the heart and only there, seldom occurs. 
Large effusion into the left pleura may cause bulging 
of the chest in the heart region, such as to raise the 
question of a concurrent pericardial effiision : for 
pleurisy on the left side and pericarditis are often 
associated. The diagnosis depends mainly upon the 
result of paracentesis, and emptying the left pleura, 
whereby alone can the signs of. pericardial effusion 
become manifest. 
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PWEUMOPEHICARDIUM 

The percusaion-note, over t!ie heart region, is clear 
I (and sometimes attended by a metallic ring) when the 
f patient is lying: when he eits up or leans forwai'd, 
I the sound becomea dull. A cnvcked-pot sound has 
\ been notal. 

The auscultation signs are these : 
i. Amphoric quality of the heart sounds. 
ii. Friction sound, if present, acquires the character 
of metallic tinkling.' 

iii. When the pericardium contains liquid as well as 
air, the water-wheel sound (p. 138) is heard. It is 
sometimes so loud as to hide the heart sounds, or even 
to be audible without auscultation. 
' iv, Succussion splash has been hejird in cases of the 
same kind. 

■ Qravra: Clinical medicine, ISIS: p. 824. Hepatic abscesB 
whieh opened into both stomaoh and pericardium. 



CHAPTER XXXI 

ADHEBENT PEBICABDIUM 

Thebe are no certain signs of adherent pericardium. 
When the pericardium adheres closely, not only to 
the heart within, but also (by means of comitant 
pleural adhesion) to the walls of the chest in front 
and to the spinal column behind, the following signs 
may be present, i. Systolic recession of the apex- 
beat, associated with a distinct impulse : a sign which 
even if well marked cannot be wholly depended upon 
(p. 40). ii. Deep inspiration does not diminish the 
area of superficial cardiac dulness; does not depress 
the apex- beat; and is attended by recession of the 
epigastrium,^ consequent upon fixedness of the peri- 
cardial portion of the diaphragm : but these are signs 
rather of external than of internal pericardial 
adhesion : however, pericardial and neighbouring 
pleural adhesions often concur. In universal tough 
pericardial adhesion, it is common enough that the 
signs are no more than those of attendent dilatation 
of the heart and its cuspid orifices. 

^ See Laenneo : vol. ii. p. 665. 
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MITRAL REGUBOITATION 

^ I, A UURMDU, replaciag or immediately following 
the first sound, and heard louder at or just above the 
apex-beat than over any other part of the heart region, 
indicates regurgitation through the mitral orifice.' 
The murmur in often heard well at the angle of the 
left scapula; is sometimes louder there than at the 
apex-beat ; is sometimes indeed heard at the angle of 
the scapula only, and not at all at the apex-beat. 
The murmur is often heard well, or even heard loudest, 
over the second left intercostal space or third left 
cartilagej at one or two inches fram the left edge of 
the stemuiu : behind which spot lies the tip of the 
left auricular appendix, whereinto the nmrmur is 
supposed to be conveyed by regurgitation. The 
murmur is sometimes heard over a very small space 

' ' Tbe opinion of tho purmunent pntoncy of a cardiai: opening 
from aay uause, as a aoui-ce of the bel Ions-sound, I beard Srat from 
Dr. Junea Johnson. Who originally suspected it I uunnot 817.' 
Elliotaoo: On the recent improremonts, etc., 1830 : p. 20. Hope 
claims the discovery for himself: Treutise, 1th edit. p. xzvi. 
and p. 70. 
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at the apex-beat, and nowhere else. On the other 
hand, the murmur is sometimes conveyed far away 
from the heart, so as to be audible over the head or 
sacrum, for example. 

% II. Incompetence of the mitral valve is not always 
attended by a definite murmur : this is especially the 
case when the heart is much dilated and unable to 
contract duly upon its contents: wherefore mitral 
murmur often disappears before death. Moreover, 
under any circumstances, mitral murmurs are of all 
murmurs most variable : they disappear and reappear 
in an inexplicable manner. They are sometimes 
affected by breathing, being weakened or even be- 
coming inaudible, during inspiration : and this when 
no question arises of pulsatile respiratory murmur 
(p. 139). Systolic apex thrill (p. 48) and accentuation 
of the pulmonary second sound (p.. 122) are often to 
be noted. 

^ III. Mitral regurgitation is usually due to disease 
of the valvular cusps. But not always so : no doubt 
the orifice is sometimes simply dilated, partaking 
in primary dilatation of the heart (not secondary 
to valvular disease) : in which case the relative 
shortening of the musculi papillares and chordae ten- 
dineae will increase the incompetency of the cusps. 
Moreover, it is possible that debility or degeneration 
of the musculi papillares or of the muscular sphincter 
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which surrounds the mitral orifice,^ is sometimes a 
cause of regurgitation, apart from valvular disease or 
dilatation. 

% IV. Permanent mitral regurgitation produces 
hypertrophous dilatation of the left cavities of the 
heart, congestion of the lungs, and lastly dilatation of 
the right cavities. 

^ Ludwig and Hesse: quoted by MacAlister: Remarks on the 
form and mechanism of the heart. Brit. Med. Joum , Oct. 28, 1882. 



CHAPTER XXXIII 

MITBAL OB8TBUCTION 

f I. A MUBMUB, after the second sound and before 
the first, heard louder at or near the apex-beat than 
over any other part of the heart region, indicates 
obstruction at the mitral orifice. The murmur is 
usually praesystolic, that is to say, it is immediately 
followed, without any interval, by the first sound.^ 
The murmur is sometimes diastolic, that is to say, it 
immediately follows the second sound ; there being a 
distinct interval between the murmur and the first 
sound.^ The murmur is sometimes so prolonged as 
to fill up the whole time between the second and first 
sounds. The murmur is sometimes double, both dia- 
stolic and praesystolic, with a distinct interval between 
its two parts. The murmur, whether praesystolic or 
diastolic, is seldom heard at the angle of the scapula. 

^ The connection between praesystolic murmurs and mitral 
obstruction was discovered by Fauvel : Mdmoire, etc. Archives 
g^n. de M^d. series iv. vol. i. p. 1. 184S. 

^ It has been plausibly suggested that mitral diastolic murmur 
is due to the ventricular diastole, and praesystolic murmur to the 
auricular systole. J. L. Gibson : Lancet for Apr. 19, 1884, p. 780. 
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The praesystoUc munnur often has a remarkably 
harsh and whiiTing character. 

^ II. A praeaystolic murmur sometimes passes indis- 
tinguishably into a aystolie murmur (due to associated 
regurgitation) ; sometimes the first sound is well heard 
between the praeaystolic and systolic murmurs ; but 
usually a loud tirst sound is heaifl, and no systolic 
murmur. A diastolic murmur is mostly attended by 
a systolic munnur. A systolic murmur will some- 
times be heard at the angle of the scapula (or indeed 
all over the back) when the only murmur audible at 
the apex-beat ia praesystolic.^ The murmur attending 
mitral obstruction ia sometimes undoubtedly systolic 
only ; that ia to say, the murmur proper to the 
obstruction is not heard, but only the concomitant 
r^urgitant murmur. The first sound is loud, and 
mostly seems to put a sudden stop, as it were, to the 
praesystoUc murmur. The second sound is usually, 
but not always, inaudible at the apex-beat, 

IF III. The murmur of mitral obstruction may be 
variable : for instance, a praesystolic murmur, followed 
by a loud first sound and no second sound, ma.y give 
way for a time to a systolic munnur with fii'st and 
second sounds ; then the praesystolic murmur will 
reappear, while the systolic murmur and second sound 

' In s ease of this sort, I found that tlie middle lioe of llie aiilln 
exactly separated the areaa of the 
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vanish. All muniiurs will disappear when the heart 
is exhausted and unable to expel its contents : in this 
state, the first sound also usually disappears. The 
influence of posture upon praesystolic murmurs has 
been already discussed (p. 131) : no examination of 
the heart is complete if the patient have not been 
ausculted in both upright and lying posture. Lastly, 
the murmur sometimes disappears in a manner which 
cannot be explained. 

% IV. i. Reduplication of the second sound at the 
base of the heart (p. 133) is common, ii. The bruit de 
rappel (p. 134) at the apex is to be deemed a divided 
diastolic murmur, iii. A thrill often attends the 
murmur : either praesystolic and running up into the 
impulse, or diastolic, alternating with the impulse, and 
accompanied by a bfick stroke. The thrill is some- 
times strong when the murmur is weak. iv. Dia- 
stolic aortic murmur is often well heard at the apex, 
but the diagnosis is seldom difficult when all the signs 
and symptoms of the case are pondered. 

1 V. A mitral praesystolic murmur signifies per- 
manent structural disease of the valve. The only 
exception to this rule is the case (first noted by Austin 
Flint) ^ of praesystolic apex murmur occurring in 

^ In 1862 : See a paper by him in Lancet for March 8, 1884, p. 
418. A few other phyBicians have met with similar cases : see 
Lees, American Journal Med. Soi., Nov. 1890. 
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aortic regurgitation and apart from disease of the 
mitral valve. The explanation of this fact is un- 
certain. Mitral and tricuspid obstruction (p. 256) 
often concur. In mitral obstruction, overfilling of the 
left auricle and pulmonary congestion are carried to 
a high degree. Hence hypertrophous dilatation of the 
left auricle, and dilatation of the right heart. 



CHAPTER XXXIV 

AOBTIC BEGUBaiTATION 

1 1. A HUBHUB, replacing or immediately following 
the second sound, and heard at the second right inter- 
space and along the sternum, indicates regurgitation 
through the aortic valve.^ i The second sound is 
sometimes well heard at the second right interspace : 
even when this is not the case, the second sound is 
usually heard at the second left interspace, ii The 
murmur is often best heard at the lower end of the 
sternum (and especially a little to the left thereof), 
iii. The murmur is often, but certainly not always, 
conducted to the apex : is sometimes heard there 
better than elsewhere, and thus simulates the diastolic 
murmur of mitral obstruction (p. 246). iv. The 

* Incompetency of the aortic valves was known to morbid 
anatomists long before the discovery of auscultation. Hodgkin 
seems to have been the first to discuss the lesion from the clinical 
point of view. His papers, * On retroversion of the valves of the 
aorta,* were read ))€fore the Hunterian Society on Feb. 21, 1827, 
and Feb. 18, 1829, and were published in the Lend. Med. Gazette 
for March 7, 1829. See Wilks: Note, etc.: Guy's Hosp. Reps., 
scries iii. vol. xvi. p. 209. 1871. Hodgkin mentions the diastolic 
ni urmur, which Gorrigan, in his paper, published in 1882, does not. 
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ia often conducted into the arteries near the 
heart, the carotids and subclavians, so as to be well 
heard below both clavicles : but this is not always so. 
V. The murmur is sometimes best heard over the second 
left interspace or third left cai-tilage. This means 
that the heart ia displaced to the left ; most likely in 
consequence of elongation of the aorta ; the apex-beat 
will be found to the left of the nipple line. The 
diagnosis from pulmonary regurgitation depends much 
upoii the characters of the pulse, vi. The murmur some- 
times possesses a loud whining or cooing character: 
and will be audible in all the larger arteries, even so 
far away as the radials ; all over the front of the 
chest ; in the left axilla, and at the angle of the left 
Bcapula ; by the ear placed nigh to, but not upon, the 
chest ; and lastly, by the patient himself, vii. A 
systolic basic murmur also is commonly present ; or at 
any rate the firat sound is not clear. This systolic 
murmur is certainly not always due to obstruction at 
the mouth of the aorta, but ia more often the result of 
mere roughness of the valves, or relative constriction 
of the orifice, connected with positive dilatation of the 
ascending aorta, viii. The diastolic murmur may 
disappear when the heart fall.i into a state of asystoly, 
or inability to expel its contents. 

IF II. A diastolic thrill, at the second right inter- 
space, is sometimes present. In the displacement of 
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the heart to the left just spoken of, the thrill may be 
felt in the second or third left interspace. 

^ IIL Hypertrophy of the left ventricle usually 
ensues : hence the heaving impulse, mostly but not 
always present : hence the frequency of dilatation of 
the ascending aorta ; the elongation of the arteries ; 
and the intensity of the arterial systolic murmur. 
Diastolic arterial murmur (p. 143) is often present. 
But of all arterial signs, a jerking pulse ^ is the most 
important It may be present even when there is no 
hypertrophy of the ventricle. Nay more, the heaving 
impulse, and all the arterial signs are sometimes absent, 
when a distinct diastolic murmur in the aortic region 
would seem to render the. nature of the disease quite 
certain. Yet, in cases of this kind, it may happen 
that there is no i*egurgitation, no disease of the sig- 
moids, and no dilatation of the ring to which they are 
attached : nothing more than dilatation and rigidity 
of the ascending aorta.^ Pulsatile flushing of the lips, 
finger-nails and other parts (capillary pulse) some- 
times accompanies the jerking pulse. 

*■ * Apr^s aYoir remarqud Pabattement de sea yeux, la bouffissure, 
et la p&leur de son visage, j^examinai son pouls qui me parut fort 
plein, fort vlte, dur, in^gal, et si fort que I'art^re de Tun et Tautre 
bras ft^ppait le bout de mes doigts autant que Tauroit fait une 
corde fort tendue et violemment ^branl^.' Histoire de Jean 
Chifort (case of disease of aortic sigmoids) : Vieussens. (Euvres 
fran^oises, 1715. 

> See Finlayson : Brit. Med. Journal, Feb. 28, 1885, p. 426. 
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^^H 1 IV. i. Aresultof aorticregui^itatioiijlesscominon 
^^M than hypertrophy of the left ventricle, is dilatation 
^^H thereof. In which case the mitral orifice partakes io 
^^* the dilatation ; and becomes regurgitant ; the cusps 
remaining unchanged : all the results of mitral regurgi- 
tation follow. The aortic and mitral valves are often 
simnltaaeously diseased, so that the flaps of both 
valves are altered in structure, ii. The occurrence of 
praesystolic apex murmur in cases of aortic legurgi- 
tation, and apart from disease of the mitral valve, has 
already been mentioned (p. 248), iii. When mitral 
obstruction and aortic regurgitation concur, the diag- 
nosis of both lesions is often difficult ; the signs of 
one tend to override those of the othei'. 



CHAPTER XXXV 

AOBTIC OBSTBUOTION 

if I. THEmurmur present in cases of aortic obstruction 
is systolic, and heard loudest in the second right inter- 
space. But many of the murmurs commonly called 
functional or inorganic possess these characters (p. 261). 
Wherefore it is necessary to the diagnosis of aortic 
obstruction that the murmur be loud and long, and 
attended by a heaving impulse indicative of hjrper- 
trophy of the left ventricle,^ and by a pulse which 
is small even when the heart is beating strongly: 
moreover the sijgns of aneurysm must be absent. 

% II. A systolic thrill, felt on the right side of the 
base of the heart, is often present. 

if III. Aortic obstruction is usually complicated 
with regurgitation ; even when there is no diastolic 
murmui*, the aortic second sound is muffled, weakened, 
or absent. 

^ Traube (Gesammelte Beitr&ge: vol. ii. p. 831) has published 
two cases of uncomplicated aortic obstruction in which the hearths 
impulse was imperceptible : and this weakened impulse (provided 
that no other cause thereof be present) he considers to be impor- 
tant evidence of aortic obstruction. 
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TBICUSFID BEaUItaiTATIOIT 

K L A MUKMUB, systolic, and heard best over the 
lower part of the ateraum, or a little to the left thereof, 
may be due to tricuspid i-egurgitatiou. The valvular 
disease is mostly consequent upon dilatation of the 
right heart : and a dilated heart usually contracts 
weakly : houce, in many casea of tricuspid regurgi- 
tation there is no corresponding murmur. The murmur 
is not conducted far from the spot mentioned ; is not 
heard in the armpit or at the angle of the left scapula : 
and sometimes is not heard in the upright, but in the 
lying posture only, 

H II. More important are the signs which the 
jugular veins (p. Ii7), and the liver (p. 153) afford. 
Yet it must be confessed that jugular pulsation may 
be quite invisible, even in great incompetency of the 
tricuspid valves with hypertrophy of the right ven- 
tricle : the valve at the mouth of the vein being 
probably competent in this case. A systolic thrill at 
the epigastrium is said to have !>een present in a few 
cases. The associated dilatation of the right heart 
cannot always Ije made out by percussion, because of 
pulmonary emphysema. 
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TBICUSPID OBSTBUCTIOir 

If I. A PRAE8Y8TOLIC murmur, heard over a space 
defined by a line drawn from the fourth right chon- 
drostemal joint downwards along the right margin of 
sternum to the tip of the ensiform cartilage, thence 
to the sixth left chondrostemal joint and thence to 
the fourth right chondrostemal joint, is the sign of 
tricuspid obstruction.* 

H II. Praesystolic thrill may be felt over the same 
area. The heart's percussion dulness is much extended 
to the right, because of the dilatation of the right 
auricle consequent upon the tricuspid disease. The 
jugular veins are distended, but seldom pulsate. 

^ Bedford Fenwick : Lancet, 1881, vol. i. pp. 658 sqq. Tricuspid 
obstruction is always attended by mitral obstruction : and, in half 
the cases, by aortic disease, obstructive or regurgitant. Eight- 
ninths of the cases of tricuspid obstruction are female. 
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1[ I. This, the moat uncommon of all valvular 
diseases,^ ia attended by a diaatolic mumiur, heard 
loudest in the second left interspace and along the 
sternum, or loudest sometimes at the ensiform carti- 
lage. Simplicity of doctrine requires that this should 
he the area of the murmur, but experience tells that 
the second light interspace may possibly be the place 
of greatest loudness.^ Moreover, aortic regurgitant 
muiinurs are sometimes loudest over the second left 
interspace (p. 351). Whei'efore diagnosis between 
pulmonary and aortic retlux is not so easy as might 
at first appear. The two regurgitations may even be 
associated. But when either semilunar valve alone 
regurgitates, the presence or absence of the jerking 
pulse and of the other arterial signs of aortic disease 
is the means of attaining a con-ect opinion. 

II II. A diastolic thrill is -sometimes present. A 
systolic murmur, not always due to obstruction, may 
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occur in pulmonary regurgitation just as in the 
corresponding aortic disease. 

^ IIL Dilatation of the right ventricle, and im- 
peded systemic venous circulation, with dilatation and 
pulsation of the jugulars, are possible consequences. 
Dilatation of the pulmonary artery is sometimes 
indicated by pulsation of the second and third left 
intercostal spaces. 



CHAPTER XXXIX 

PULMONARY OBSTRUCTION 

The murmur of pulmonq,ry obstruction is systolic, 
and heard loudest on the third rib, or in the second 
or third left interspace, close to the sternum.^ A 
systolic thrill may be felt at the same spot. A 
loud murmur will be conducted far in all directions, 
even to the back. Hypertrophy of the right ventricle 
supervenes ; so that it is not until the obstruction 
becomes great, or the heart's contractions begin to 
fail in vigour, that there is any stagnation in the 
general venous system. 

^ Ormerod : Edin. Med. and Surg. Journ. no. 166. 1846. 
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CHAPTER XL 

MXJBMXJBS OF UNCEBTAIN NATURE 

From the earliest times of auscultation it has been 
known that some murmurs are temporary in duration 
and not indicative of permanent disease of the heart.^ 
These murmurs are always systolic, and taken by 
themselves alone, they cannot be distinguished from 
systolic murmurs due to valvular disease ; for the areas 
over which temporary murmurs are heard loudest, are 
the same as those which have been allotted to 
murmurs indicative of permanent valvular disease. 

Temporary murmur is apt to accompany — i. Blood- 
dyscrasiae : especially anaemia, however produced ; 
sometimes jaundice, ii. Palpitations of the heart, 
iii. Pressure upon the chest over the base of the heart 
(p. 131). iv. Pregnancy, v. A loud murmur some- 
times springs up in dying persons, the heart being 
found natural after death. 

^ These murmurs have been called functional, anaemic, haemic 
murmurs ; but no name both apt and comprehensive has yet been 
devised for them, or perhaps can be. 
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^^M I. Pulmonary ami aortic murmurs. The common 
^^H temporary murmur lias the characters of obstruction 
^^H at a semilunar orifice, eapecially the pulmonary^ These 
^^V murmurs are heard, sometimes over a very limited and 
sometimes over a very extensive space: sometimes 
in the back, especially between the left scapula and the 
spine : * they are louder in the recumbent than in the 
erect posture, and may even be audible in the recum- 
bent posture alone. Strong beating of the heart will 
sometimes make them louder, or will even bring out 
a murmur which is inaudible when the heart is quiet. 
Pulsation in the second interRpace is sometimes felt, 
and, in rare cases, is so strong as to raise a suspicion of 
aneurysm. Signs of dilat-ation of the heart (apex- 
beat displaced to left and increased extent of per- 
cussion dulness) are usually present. 

II. Mitral and tricuspid murmurs are likewise 
attended by signs of dilated heart : tricu.5pid mur- 
murs by distension and pulsation of the jugular veins 
also. Anaemia is a common concomitant of these 
murmurs: jaundice may be attended by a mitral 
systolic murmur,* and pregnancy by a tri cuspid 



' Foxwell ; CauBHtion of functional cardiac murmura, 1899 : 
attributes the pulmonary murmur to dilatation of the right uonna 
arteriosuB and of the pulmonary artery. 

' A. E. Qarttid : St. Bartliol. Heap. Reports : vol. xxrii. |>. 3i. 

' Legg : On the bile, etc., 1880 r p. 806. 
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systolic murmur.^ Debility of the heart, with secon* 
dary dilatation of its chambers and apertures, with 
relaxation of its valvular sphincters, and consequent 
valvular regurgitation, seems to afford a satisfactory 
explanation of most temporary murmurs of this kind. 

^ Money : Med. Chir. Trans.* vol. Izv. p. 87. 



CHAPTER XU 

MALFORMATIONS OF THE HEART 

Congenital malformation of the heart ia usually 
discovered easily enough : hut not so the precise kind 
of malformation. We may attempt a diagnosis for 
which our data are mostly insufficient, but we shall 
seldom advance beyond a gueas. 

i. The heart region is sometimes bulged, especially 
in older patients, ii. The impulse is often heaving, 
often diffused, sometimes hardly palpable, iii. The 
apex-beat ia commonly displaced to the left, and is 
also lower than natural, iv. Extension of percussion 
dulness to the right is not uncommon, v, A murmur, 
systolic, and heard loudest over the pulmonary region 
(from the second to the third left interspace, close to 
the sternum), is common : the murmur is very local, 
or heard over the heart region, or conducted more or 
less extensively over the cheat. Mucli less common 
murmurs are these : diastolic in pulmonary region 
(p. 135), with or without systolic: systolic at left 
apex; systolic at epiga.strium, or just above and to 
the left thereof : and probaMy others which I have 
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not met with. Sometimes the mnrmor dJaappemn 
jiMt before death. Sometimes there is no mnrmnr at 
alL tL a thrill often, not always, ooinddes with the 
mnrmnr ; being best felt where and wh^i the mnnnnr 
is boldest : and being very local or condncted ukxc 
or less widely. viL Signs in the jngolar Teins are 
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CHAPTER XLII 

MEDIASTINAL TUMOUES 

Incldding mediastinal abscesses, and enlargement 
of the thymus, or of the bi-onchial glands, i. A large 
and quickly- growing tumour, or abscess, sometimes 
cauaes protuberance of the front of tlie cheat near the 
sternum : and this swelling may pulsate so as to simu- 
late aneurysm, ii. Tlie heart may be displaced down- 
wards, upwards, or to either side ; or may be pressed 
forwards, iii. Vocal vibration diminished or absent 
over the area of dulness to percussion, iv. Great 
percussion dulness and resistence will be found over a 
tumour which is in contact with the chest-wall, either 
in front (behind, and alongside the sternum) or behind, 
displacing or involving one or other lung : except that 
small t.umoure, connected witJi tlie trachea or a 
bronchus, will afford a clear, tracheal note. v. The 
tumour, when small, may or may not conduct sounds 
generated in its vicinity ; bi-onchial breathing, bron- 
chophony, and the heart's sounds .- when large, no sound 
will be heard over the tumour, vi. Sometimes a 
systolic murmur at the base of the heai-t is produced by 
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pressure, and so an aneurysm may be simulated, 
vii Signs of obstruction to the large veins are com- 
mon. viiL Signs of obstruction to the trachea or a 
bronchus ; of collapse of the lung ; of destructive or 
gangrenous pneumonia ; of pleurisy with effusion ; and 
of pericarditis ; often complicate the signs proper to 
tumour, ix. Tumour, or abscess, or secondarily en- 
larged glands, may be felt above the collar bone. 
X. There are no physical signs of tuberculous disease 
of the bronchial glands (strictly so-called), namely, 
those in the roots of the lungs and the bifurcation of 
the trachea: whereas disease of the tracheal glands 
often affords dulness to percussion alongside the 
manubrium stemi, and sometimes a swelling to be felt 
deep in the neck, behind the clavicle.^ 

^ On Emphysema of the Mediastinum : see MUller, Berlin klin. 
Wochenschr. Mar. 12, 1888 : p. 205. 
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ANEURYSM OF THE THOHACIO AORTA 

§ I. Aortic aneurysm must be large enough to 
come into contact with the chest- walls in or<ler 
to yield any physical signs directly dependent upon 
itself. Earliest to appear are the signs afforded by 
palpation and pereiission.' 

Tf I. Palpation detects pulsations and thrills. The 
Pulsation ia systolic, synchronous with the latter part 
of the heart's impulse. A slight diastolic shock, or 
even a strong diastolic impulse, can sometimes be felt. 
When the aneurysm contains much coaguluni, the 
pulsation is weak or even absent, i. Aneurysm of the 
ascending aorta usually springs from the right or 
convex aide of the vessel, and in this case, touches 
the cheat-wall first in the second right interspace 
close to the sternum : as the tumour enlarges, the 

' Aneurysm of n TalEnlviou sinus seldum affords dietini'tive 
ptifsical signs. Pulsating tumour ia present in nbout asTen per 
cent, of the cases, one hnlf beiog to the right, nnd one half to the 
left of the sternum. Murmur ia common, iind duo lo regurgilntion 
through the aortic or pulmoniiry valves, Sihaon : Medicnl 
Anattuny, fasciculus v. IS68: p. 2. 
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pulsation extends upwards towards the clavicle and 
manubrium stemi, or downwards along the right 
margin of the sternum, haply as low as the fourth, 
or even fifth, interspace. Aneurysm, which springs 
from the left or concave side of the ascending aorta, 
produces a tumour to the left of the sternum, between 
it and the left nipple line, and Between the second 
and fifth left costal cartilages, especially about the 
third cartilage. The aneurysm tends to thrust the 
heart over into the right side of the chest horizon- 
tally ; and so much so, when the aneurysm is very 
big, that it comes to occupy the natural position of 
the heart, while the heart lies altogether to the right 
of the sternum.^ ii. Aneurysm of the transverse aorta 
first comes to the surface behind the upper part of 
the sternum, and afterwards extends far away to- 
wards the left. iii. Aneurysm of the descending aorta, 
at its upper part, points below the first left rib, 
and thence extends downwards to the second space, 
iv. Aneurysm of the lower part of the thoracic aorta 
lies upon the left side of the dorsal vertebrae and 
may cause pulsation there. The pulsation is sometimes 
attended by systolic or diastolic Thrill. 

If II. Percussion discovers dulness in the same 
situations: namely, behind the second and third ribs 
along the right side of the sternum; behind the 

^ St. Bart. Hosp. Beps. vol. xxx. p. 1. 
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manubrium atemi ; to the left side of tlie stsraum ; 
and along the left side of the dorsal vertebrae. The 
aneurysmal dulneaa is eometimea continuous with 
the cardiac dulneas, sometimes not. 

^ III. Inspection sometimes discovers a tumour in 
a position corresponding with that of the palpation 
and percussion signs. In shape the tumour is hemi- 
spherical, except that it is sometimes uneven when 
constricted hy resistent fibres in overlying parts, or 
when the aneurysm itself is nodular. Aneurysm of 
the descending aorta may be so great as to push the 
capula outwards. 

^ IV. Auscultation does not afford much help to 
diagnosis : there will be a first and second sound, or 
a systolic and diastolic murmur, or a first sound and 
diastolic murmur, or a systolic murmur and a second 
sound, or a single sound or murmur, or no kind of 
sound at all. The sounds are probably those of the 
heart conducted : the systolic murmur is due to the 
passage of blood through a relatively narrow mouth 
into a wider cavity, whether an aneurysmal sac or 
a dilated aorta; the diastolic murmur is either a 
conducted murmur produced by regurgitation at the 
mouth of the aorta, or is due to the passage of blood 
out of a sac during its contraction, or is inexplicable. 
Systolic murmur may be heai-d over the trachea ; is 
«ometimes louder over the trachea than at the base of 
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the heart ; and may, in rare cases, be heard over the 
trachea and not over any part of the chest,^ Murmurs^ 
when load, may be conducted far away, along the 
arteries. 

§ IL Uniform dilatation of the ascending aorta is 
attended by extension of percussion dulness to the 
right of the sternum (level with the second and third 
cartilages) and behind the manubrium stemL Elonga- 
tion of the* aortic arch forces the base of the heart 
downwards and to the left; so that the apex-beat 
comes to be lower and more external than natural.^ 

§ III. Aneurysmal tumour, like other medi^ 
astinal tumours, will compress neighbouring viscera, 
i. Pressure upon the trachea causes noisy breathing 
(stridor), audible at a distance from the patient, 
ii. Pressure upon the bronchus, commonly the right, 
also causes stridor: by auscultation, the sound will 

> Drummond : Brit. Med. Journ. Oct. 21, 1882 : p. 773. 

' W. S. Oliver was the first to describe a sign which has since 
been called Tracheal Tugging. He tells us to 'place the patient in 
the erect position, and direct him to close his mouth and elevate 
his chin to the fullest extent, then grasp the cricoid cartilage 
between the finger and thumb, and use gentle upward pressure on 
it, when, if dilatation or aneurysm exist, the pulsation of the aorta 
will be distinctly felt transmitted through the trachea to the hand.' 
(Lancet, Sep. 21, 1878 : p. 406.) A slight degree of tugging cannot 
be depended upon at a sign of aneurysm : but well-marked tugging 
is believed by R. L. Maodonnell (Lancet, Mar. 1891 : pp. 535, 650) 
to indicate aneurysm of the transverse aorta, so situated as to press 
downwards upon tho left bronchus, or adjacent part of the trachea. 



ANEURYSM OF AORTA 271 



rbe loudest where the second rib joins the sternum.^ 
iii. Pressure upon the root o£ the lung produces 
collapse, dilated bronchi, bronchitis, or destructive 
pneumonia, iv. Pressure upon the spongy structure 
of the lung produces relaxation or collapse o£ the part 
involved, v. Pressure upon the vena cava superior or 
vena innominata is attended by the signs of venous 
obstruction, vi. The heart is liable to sundry dis- 
placements, thus : dilatation of the convexity of the 
ascending aorta usually implies elongation thereof, 
whereby the heart is forced downwards and to the 
left : a large tumour of the transverse aorta produces 
the same effect : aneurysm of the concavity of the 
ascending aoi-ta thrusts the heart to the right : a very 
large tumour of the descending aorta will push the 
heart towai-ds the right : a tumour behind the heart 
will press it against the fi-ont wall of the chest. 

§ IV, Anastomotic aortic aneurysm ; that is to say, 
which opens into a neighbouring part of the ciitjulating 
system, i. Into the vena cava superior : the signs are 
indicative of venous obstruction and of aneurysm of 
the ascending aorta ; in some cases there have been 
observed a systolic thrill and murmur in the veins of 
the neck, and a thrill and loud systolic murmur (or 
a continuous hum, but loudest during the systole) at 
or below the second right cartilage, ii. Into the right 
' See not« on p. 140, uouoertiine puUe- bro.it li. 
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auricle ; no signs more definite than those of an aortic 
aneurysm and of venous obstruction, iii. Into* the 
right ventricle ; no definite signs, iv. Into the pul- 
monary artery: systolic and long diastolic murmur 
at fourth left rib ; no natural sounds there ; diastolic 
thrill at the same spot : diastolic murmur inaudible 
at the apex-beat ; pulsation and thrill in the carotids 
(p. 135). 

§ V. Aortic aneurysms are simulated by pulsating 
mediastinal tumours or abscesses (p. 265), and pulsat- 
ing empyema (p. 204). Aneurysms, which do not 
pulsate and which ai*e silent, simulate tumours of 
another kind. 

* In the diagnosis of thoracic aneurysm the X-rays 
reach one of their most successful practical applica- 
tions/ 
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OTHER IITTBATHOBACIG ANEURITSKB 

§ I.— ANEURYSM OF THE INNOMINATE ABTEKY. 

If I. Dilatation of that part of the artery which 
is nearest to the heart is always associated with 
aneurysm of the ascending aorta, and is not attended 
by any distinctive signs. 

If II. Dilatation of the distal part of the artery 
afifords these signs following : i. A pulsating tumour, 
which comes up, between the origins of the atemo- 
mastoid muscle, from behind the right stemo-clavicular 
articulation, is due to an innominate aneurysm : pro- 
vided there be no signs of aortic disease ; for aortic 
aneurysm may rise into the same position. The head 
of the clavicle may be dislocated, ii. If there be, over 
the tumour, a systolic murmur, it is conducted into 
the right carotid, but not into the left. iii. Pressure 
upon one or both of the innominate veins is common.' 

I Cookie; MedLto-chir. Trans., vol. 50, p. 459. 1867, 
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§ n. — ANE0BTBM OF THE PULHONABT ABTEBT. 

A very nncommon disease, seldom discoverable 
during life. These signs are said to have been noted : 
i. More or less swelling about the second and third 
left interspaces, nigh the sternum, ii. Systolic, and 
sometimes diastolic impulse there, iii. Some dulness 
to percussion, iv. Very loud sounds or murmurs, 
especially systolic, in the same place. But all these 
signs are sometimes afforded by aneurysm of the 
ascending aorta (p. 268). Consecutive lesions relate 
to the right, rather than to the left, heart. 
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26, 29 : movement of chest, 84: 
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of impulse, 88, 39 : depression 
of diaphragm, 166. See Dila- 
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osiis, 99 : of right auricle, 89 : 

dUstolie, 46 : pmesyttolio, 46 
Indoration of long, brown, 169 : 

grey, 288. See Cirrhosis 
Infarotot of long, haemorrhagic, 

170 : pjaemic, 214 
Innominate artery, aneurysm. 

See Aneurysm 
Inspection of chest, 4. See 

Table of Contents 
Inspection of jugular veins, 146 
Inspiration, shape of chest in, 

6 : non-expansive, 86 
Inspiratory dyspnoea. See 

Dyspnoea 
Intrapulmonary aneurysm. See 

Aneurysm 

Jerking breathing, 100 
Johnson, James, regurgitant 

murmurs, 248 
Jugular veins, inspection, 146 : 

pulsation, 146: auscultation, 

161 

KoLiSKO, metallic tinkle, 116 
Kyphosis, shape of chest, 21 

Labnnio, M., vesicular breathing, 
99 

Laevneo, R. T. H., discovers 
auscultation, 81 : aogophony, 
90, 96 : amphoric hum, 114 : 
bell sound, 116 : bronchial 
breathing, 100: bronchopho- 
ny, 93 : carnitication of lung, 
177 : cavernous breathing, 
102 : cavernous rale, 1 10 : 
cracked-pot sound, 69 : dry 
crepitant rale with big bub- 
bles, 111 : heart's impulse, 
44 : heart murmurs, 118 : 
metallic jingle, 141 : metallic 
tinkle, 116, 117 : obscure rale, 
110: pectoriloquy, 89: pleural 



friction, 112, 118 : puerile 
breathing, 100 : pulT, 102 : 
pulsatile pulmonary sounds, 
188 : pulsating pneumonia, 
210 : nUes, 108 : rupture of 
diaphragm, 187 : tubular 
cough, 102 : valvular thrill, 
46 : veiled puff, 102 

Lanoisi, pulsating jugular veins, 
148 

Laryngeal obstruction, d^res- 
sion of sternum, 80 : simu- 
lated by hydrothorax, 189 

Laryngeal sounds of breathing, 
108 

Latham, quoted, 101 : ausculta- 
tion of heart, 119, 123 

Lees, quoted, 248 

Lego, murmur in jaundice, 261 

Liver, depression. 166 : per- 
cussion dulness, 70: pulsation, 
164 : relation to constriction 
of thorax, 16: tumours, dia- 
gnosis from pleural effusion, 
200. See Abscess, Subdia- 
phragmatic 

Lobular pneumonia. See Pneu- 
monia 

Loculated empyema. See Em- 
pyema. Loculated pneumo- 
thorax. 5ee Pneumothorax 

Loudness of sound, 66 

LoxTis, angulus Ludovici, 9 : on 
emphysematous crepitation, 
111 

LuDWio and Hesse, closure of 
cuspid orifices, 246 

Lungs, auscultation, 86 : con« 
ducting power, 93 : elasticity, 
169: palpation, 41: percussion, 
64, 69, 74 : relaxed, 64, 74 : 
vascular murmurs in, 167. 
See Actinomycosis, Aerifac- 
tion, Aneurysms, Atrophy, 
Brown induration, 'Catarrh, 
Cavity, Cirrhosis, Collapse, 




Congeation, Diphtheritic 

bronobitia, Emphysema, Gan- 
grene, Ori-ej ioduriition, 
Haemorrhage, Hernia, Hy- 
datids, Induration, Infarctus, 
Oedema, Phthisis, Plugging, 
Pneumoconioaia, Pneumonia, 
Solid i UcatioD , Syphil L e, Tubei- 

Hacdombeu., tracheal tugging, 

270 
Mackenzie, auscultation of oeso- 
phagus, 162 
Uaboi, hepatiu pulsation, 163 
Halformation of heui-t, 263 
Ua&ev, cardii^raph, 45 
Mabehah, dilated auricle, 39 
Matob, sounds ot foetal heart, 

80 
Measurement of chest, 9, 25. 

See Cyrto meter 
Mediastinal Bbseeas, 266; tu- 
mour, 265 ; emphysema. 266 
Mediastianm, position, 156 
Mombranoua bronchitis, 166 
Mebcier, hydatid of lung, 225 
Metallic jingle. 111 
Metallic ring, 69, 63, 65, 77, 116 
Metallic tinkle, 115, 117 
Mitral murmurs, 127: valve, 

position, 126 
Mitral obstruction, 216 : thrill, 
48 : and aortic regurgitation, 
263 : and tricuspid obstruc- 
tion, 266 
Mitral regurgitation, 137, 243 : 
thrill, 18: with aortiu regur- 
gitation, 263 
Monet, heart murmurs in preg- 
nancy, 262 
MoMiAinnE, quoted, SI 
Moore, hypertrophy uf heart , 29 
MouToK, shapes of chest, 13 
Movements of respiration, 31 : 

of heart, 36, U 
Mdooub rale, 109 



MufBed percussion s 



Murmurs, in general, S4 : aneu- 
rysmal, li2, 209 : arterial, 
112 ; oardiac, 121 : subclavian, 
148 : vascular iu lungs, 168 ; 
venous, 151 

Murmurs of doubtful nature; 
at base of heart, 131, 198: 
in general, 260 

Muscular rumble, US 

Nasal bronchophony, 89, 96 

Obscure rale, 110 
Obstructive murmurs, 123 
Oedema of lungs, 167, 189: 

crepiUnt rale, 108 
Oesophagus, auscultation, 162 
Old people, shape of chest, T: 

position of heart, 36 
Oligaemia. See Cachexia. 
Ouvzn, tracheal tugging, 270 
Obhebod, E. L., pulmonary ob- 
structive n: 
Osteal percus 



Palpation, 41. Sm Table of Con- 
tents 

Parasternal line, 10 

PAUuot, venous murmurs, 152 

Pectoriloquy, 89, 104 

Percussion, 60. S» Table of 
Contents 

Pericardial adhesion, 212: re- 
cession of cheat-ivall, 40 : 
recession of epigastrium, 163: 
cup-shaped depression, 30 

Pericardi^effuBion,23li: bulging 
of cheat, 29 : movements of 
chest, 36 : fluctuation, 19 : 



uotui 






^ 160 

I frictii 



Sm Fric- 
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Ftoriearditis, 284 : in empyemA, 
208 

PeritonitU, movements of ohest, 
85: friction, 118 

Philupb, murmur at base of 
heart in pleural effusion, 199 

Phthinoid chests, 10, 12 

Phthisis pulmonalis, 217 : shape 
of chest, 24, 28, 29: move- 
ments of chest, 85 : displace- 
ment of heart, 88 : vocal thrill, 
48 : uncovers heart, 77 : vas- 
cular murmurs, 158 : puncture 
of cavity, 161 : pneumothorax, 
185 : diagnosis from pleurisy 
with effusion, 200 : simulated 
by collapse of lung, 176, 177 : 
by pleurisy, 182 : by loculated 
pneumothorax, 186 : by cancer 
of lung, 222: by dilated 
bronchi, 227 : by actinomy- 
cosis, 226: by cirrhosis of 
lung, 229, See Destructive 
pneumonia. 

Physical examination, 1 : method 
of, 3 : signs, 1 

Pigeon breast, 15 : followed by 
emphysema, 28 

PioRRY, theory of percussion, 
52 : method, 54 : osteal tone, 
57 : humoral sound, 66 : per- 
cussion resistence, 67 : hyda- 
tid thrill, 67 : aegophony, 90 

Pitch of tones, 56 

Pitch-pipe, use of, 91 

PiTRES, signe de sou, 198 

Plessigraph, 54 

Pleural adhesion, 206: shape 
of chest, 28, 29 : movement of 
chest, 85: heart uncovered, 
77 : mediastinum displaced, 
156 

Pleural effusion, 190 : shape of 
chest, 25, 29: movement of 
chest, 35 : displacement of 
heart^ 38 : vocal thrill, 42 : 



relaxation of lung, 74, 76: 
percussion dnlness, 76 : de- 
pression of diaphragm, 155 : 
displacement of mediastinum, 
156 : puncture of chest, 159 : 
bronchial breathing, 107 : 
diagnosis from collapse, 177, 
178 : from pneumonia, 211 : 
from hydatids, 225 : from 
cancer, 228 : fro'm actinomy- 
cosis, 226 : from pericardial 
effusion, 289 : in contracting 
cancer of lung, 222. See 
Empyema, Hydrothorax, 

Pleurisy, Pneumothorax. 

Pleural fidction. See Friction 

Pleural sounds. 111 

Pleurisy, 181 : with effusion, 
190 : movements of chest, 85 : 
rale, 166, 182 : simulates 
phthisis, 182: in embolic 
pneumonia, 214 : diagnosis 
from cancer, 222. See Em- 
pyema, Pleural effusion. 
Pleural adhesion 

Pleximeter, 54 

Plugging of trachea and bronchi, 
179 : diagnosis from catarrh, 
165 : shape of chest, 29 : 
movements of chest, 84 

Pneumatometer, 88 

Pneumoconiosis, 221 

Pneumonia, 208 : lobar, 208 : 
lobular, 211 : destructive, 212 : 
gangrenous, 212 : embolic, 
214 : ci-epitant rale, 108 : 
after plugged bronchi, 180: 
diagnosis from pleural effu- 
sion, 200, 211 : simulated by 
acute tuberculosis, 215 : by 
oedema, 168. See Destructive 
pneumonia 

Pneumopericardium, 78,115, 241 

Pneumothorax, 183 : shape of 

«chest, 28: movements of 

chest, 26 : peroussion-tone, 
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61, 71 ! Bmphoriu sounds, 111 : 


pleural friction, 110 : respi- 


false munnum in, 139 : aimit- 


ratory sound, 139 


lated by catarrh, 165: by 


Pulsating cancer, 228 


phthUia, 219 : diagnosis from 


Pulsating empyema, 20i 


emphysema, 172: loculated. 


Pulsating pneumonia, 210 




Pulsation, aneurysmal, 267 : 




epigastric, 152: jugular veins. 


205 : in hydatid, 225 


115 


Poi^iLLOs, congenital defect of 


Pulse-breath, 139 




Puncture of nliest, 159: in 




pleural effusion, 199 : in 


pulsation, 1*7 


hydatid disease, 161, 235 


Position of body, effect on mur- 


FyaemiE iufarctus of lung, 211 


mura, 131 


Pyopneumothorax, 183, 186 


Powell, disploceroent of medi- 




astinum, 157 




'H PraesystoHo impulse, 46 : mur- 


Rales, 108 : amphorio, 1 It : pleu- 


I^H mura, 1S8, 129, 216, 256: 


ritic, 166, 1S2, 190 : pulsatile. 


^H pulBotioo in jugulurs, U7 : 


110 


^P thrills, 18 : venous murmurs, 


Hahsomb, stelhometi-y, 33 


^B 152 


Recession, epigastric, 153; of 


Pregnancy, heart mm-mura, 261 


ehest in heart region, S7, 10. 


Pressure, effect on murmui-s, 


Sea Inspiratory dyspnot-a 


181 


Reduplication, heart sounds, 


Pterygoid. See Alar 


132: murmurs, ISl 


Puerile breadline, 100, 105 




Puff in breathing, 102, 105. See 


Rebixationoflung, 61 


Veiled puff 


Resistence in percussion, 67, 

77. See Peroussion in Table 




Pulmonal peicussioa- tones, 57 


of Contents 


Pulraonaiy. Sao Lungs 


Resonimce in percussion, 61. 


Pulmonary apoplexy. See Hae- 




morrhage 




Pulmonary artery, position of 




orifice, 128 : embolism of, 211 : 


thorucic,36: sounds. 99: effect 


rupture of aortic aneuryBio 


into, 272. £ee Aneurysm 


on heart murmurs, 131 : pulsa- 


Pulmonary obstruction, 259 : 


tile sounds, 138 


thrill, 17-8 


Reynacd, pleural effusion, 4S : 


Pulmonary percussion -sound, 


pleural fHction, 112 


69, 74 


Rhinophony, 96 




RhonohuB, 108,110 


of. 09, 78 ' 


RiCHAKDsoH, auscultation of 


Pulmonary regurgitation, 257; 




thrills, 17 


RidietB, shape of cliest, 17: 


Pnlaatila orepiUtiou, 110 ; 
i 1 


causes pigMin breast, 15: 
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oonstrieted ehesti 14 : pulmo- 
nary oaiarrh, 164 
RnroiB, signs in yeins of neok, 
162 

Sayabt, fluid veins, 84 

ScHBsnuEB, venous murmurs, 
152 

Scoliosis, shape of chest, 16, 28 

Second sound, accentuated pul- 
monary, 121, 169 

Senao, pericardial effusion, 289 : 
pericardial fluctuation, 49 : 
pulsation of liver, 153 

Septum ventriculorum, per- 
forate, 125, 130 

SUAFTBSBVBT, quotod, 91 ' 

Shoulder-blade friction, 118 

Shoulder-joint friction, 118 

Shrinking, local of chest, 29 

Sibilant rale, sibilus, 110 

SiBsoH, peritoneal friction, 118 : 
aneurysm of Valsalvian sinus, 
267 

Signe de sou, 193 

Skbrbitt, conduction of sounds, 
162 

Skoda, theory of percussion, 
52 : full sounds, 56 : tympan- 
itic sounds, 56: veiled puff, 
102, 105 

Solidification of lung, 94, 98, 
107 

Sonorous rale, 110 

Souffle. See Puff 

Sound, in general, 55. See 
Heart, Percussion, Respira- 
tion 

Spirometer, 33 

Splashing sound, pleural, 116, 
117: pericardial, 138 

Spleen, percussion dulness, 71: 
in pleural effusion, 194 

Sputa, stinking, 213 

Stethograph, 33 

Stethometer, 33 



Stethoscope, 82 

SiOKBS, pulsating cancer of lung, 
228 

SiOLL, percussion, 51 

Stomach, percussion, 59, 71 

SiOHS, aegophony, 96 

Subclavian murmurs, 143, 220 

Subcrepitant rale, 110 

Subtympanitic percussion 

sound, 57 

Succussion splash, palpable, 44. 
See Splashing sound 

Superfici^ percussion, 68 

Swirr, quobSSrf 174 

Syphilis of lung, 221 

Systolic impulses, 36, 89, 44 : 
heart murmurs, 128, 130, 248, 
251, 254, 255, 259 : recession 
of chest, 37, 40 : tlirills, 48 : 
venous murmurs, 152: jugular 
pulsation, 147 : arterial mur- 
murs, 148 



Thoracometer, 33 

Thrill, aneurysmal, 268, 271: 

percussion, 67 : valvular, 46 : 

vocal, 41 
Thymus, enlarged, 265 
Tinkle. See Metallic tinkle 
Tone, 55, 57, 60 
Tonsils, enlarged, cause pigeon 

breast, 15 
Trachea, compression by aneu- 
rysm, 270. See Plugging 
Tracheal percussion-tones, 57, 

74 
Tracheal tugging, 270 
Transverse constriction of chest, 

13 
Traube, on aortic obstruction, 

254 
Tricuspid obstruction, 256 : 

thrill, 48 
Tricuspid regurgitation, 255 : 

venous pulse, 147, 153 




I Tricuspid valve, poBitlon, 12 
TsoDsasAu, bell soand, IIG 
Tuberculosis of lunga, 215 : 
Bimulated b; empi'ems, 201. 
Ss« PhthiBis 
Tabular breathing, 102, lOB; 
pare uaai on- tones. SeiTracheal 
Tamours, abdominal, move- 
ments of chest, 35. Sit 
Aneurysm, Cancer, Hydatids, 
UGdiaatinal 
Tuning-fork, &i 
Tympanitic tone, 5C, 74 

I^DALL, BODud, 66 



TalsalviBn sluub, aneurysm. 

Set Anenrysm 
Valves of heart, 127 
Ti I vular murmurs, 121; thrills, 

46 
Van SwiETEH, alar diest, 12 ; 

crepitant ralo, 7S), 109 
Veiled puff, 102, 105 
Veins. See Femoral, Jugular, 

Pulsation, Venous 
Vena cava, rupture of aneurysm 

into, 160, 271 
Venoua hum, 161 : pulsation, 

116 



Ventricle, rupture of aneurysm 
into, 273 

Vesicular breathing, 99, 105 

ViEussEHS, pulse of aortic re- 
gurgitation, 252 

Vocal roBonance, S6 : thrill, 11 

Voice, 91 



'WiDE, anastomotic aortic anen- 

rysm, 136 
WAtaHE, oracked-pot sound, 66 : 

emphyaematouB friction, 113 : 

pectoriloquy, 94 
Wjlhd, venous hum, 161 
Wafer-wheel sound, 13S, 241 
Waisou, haemothorax, 201 
West, S., paracentesis of peri- 
cardium, 161 
Whispered bronchophony, 88 
Whooping cough. See Hooping 

cough 
Williams, crepitant rale, lOS : 

tracheal tone, 67 
Willis, Thos., metallic tinkle, 

79, 115 
WlBiEion, tuning-fork, 64 : 

Skoda's terminology, 6(1 - 

cracked-pot sound, 65 : aego- 

phony, 96 
W01U.BI!, cyrtometer, 7 
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